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Editorial 


The present Purattatva, number 23, is being placed in the hands of our readers. 
We have reduced the number of a nicies in order to prim a complete Index—authorwisc 
as well as title wise of all the articles and notes published during the last 22-years in the 
Puratiatva Nos. 1 to 22 as a separate supplement soon and will be sent to our members 
by post. This, we have done to facilitate our readers for easy access to their subject of 
choice besides indicating the range of articles and the variety of subjects that Purattatva 
carries. We hope the readers will be bene fitted by this. 

We arc also publishing an up-to-date list of our Life Members. We invite our 
members to write to us, in case their names do not find place in the list in spite of having 
paid full amount of the life membership fee, K is also possible that some of the members 
have moved out from their previous addresses but have not communicated their present 
mailing addresses’, they or others who know, are requested to inform us their present 
addresses so that we may incorporate them in the next issue of the Purattatva. This will 
help both file members and the organisers in keeping contact with each other. 

The World Archaeological Congress will meet in New Delhi from 4th through 
11th of December, 1994 Perhaps never again such an opportunity will come for our 
members to participate in a World meet in their home country. May we request our 
members to fill up the form enclosed herewith a (the end and send it Dr. Makkhan Lai, Post 
Box No. 112, H.P.O., Aligarh. The normal fees is much higher hul we are trying to find 
outsources to bring it down for the Indian delegates to Rs, L500/- only. For those first one 
hundred in the universities whose papers we accept for presentation, the fees may be 
further reduced by Rs, 1000/-, a subsidy which ICHR has very generously agreed to 
provide Thus your burden will be only Rs. 500/-. It is in your interest to utilize the 

opportunity. ...... 

We request members to prepare original papers based upon new- Archaeological 

findings fresh Archaeological excavations, fresh interpretation, or absolutely new ideas 
on any subject the list of which is given at the end. Consequently, there will be no annual 
conference of the Society next year i.e. 1994. The World Archaeological Congress-3 will 

be the nexl session of the Stxaely as vedl. 


Editors 
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Plant Economy of Late Harappans at Hulas 

JCS, Saraswat* 


The Ancient mound, located in the revenue limit of 
the village Hulls (Ur 3*43'N; Long. 77 fl 22 E) in 
Nakur Tahsil of Sahranpui District, western UtUr 
Pradesh* was subjected \o a largcscalc excavation by the 
Archaeological Survey of India in 197S-79, under the 
direction of K.N. Dikshit. The mound measured 330 * 
172m in area and was found damaged by villagers who 
levelled down a sizable part of it for agricultural opera¬ 
tions- On excavation, about 5 m thick deposit of ancient 
occupation was found. Il is divisible into five distinct 
cultural periods. Of these, the earliest Pcxiod-I repre¬ 
sented by l ,40 m thick deposit on the natural soil yielded 
Harappaii red ware, alnngwUh non-Hifippaii red anil 
thick Grey wares, Empirical study of the da La available 
from Hulas and many other Sites in Haryana and Punjab 
confirms that the Harappaii Civilization did have 
substantial influence on the cultural development oi the 
areas outside the Indus basin. Whatever be the course 
followed by the Harapparts. the archaeological evidences 
al Hulas have confirmed the diffusioiury process of 
Ha rap pan culture Eh rough successive Adaptations to the 
regional cultural and environmental systeins. 

Al Hulls are witnessed new pottery, absence of 
chics* relatively uniform features of a fell i lecture ind 
house plans, and some cultural items firs! recognized in 
the components of the Mature Harappan culture. The 
Late Ha rap pins developed local vitiations by mingling 
with regional cultures until whit was once typical 
lia r jpp«in was diluted to the point of non-exisienec. The 
Late Harappan phase in Period-! at this site, which has 
filled the cultural gap between the gradual end of the 
Harappan culture and the emergence of Iron Age culture 


(Painted Grey Ware) in the subsequent Period-H, has 
been dated on The basis of typological study between 
Co 1700 and 1000 B.C, 1 

The study of Late Harappan plant economy his 
been taken up wiLh an objective so assess the change in 
subsistence pattern during the course of Harappan 
migration,, from the semi-arid or arid zones of i laryutui 
and Punjab to the different climatic region of Upper 
Ganga-Yamuna doab receiving higher rain fall- Further, 
the study is likely to throw light on the dietary habits 
of the people to this region during different periods. 

Afaterwh and Methods 

The majority of pilot remains, dispersed in the 
deposits of Late Harappan culture a I Hulas, turn out to 
be a mixture of carbonised seeds and fruits ilongwitii 
small pieces of w r ood charcoal The carbonized remains 
represent a small fraction of plant resources utilized by 
ancient settlers in which food grains and fuel plants, 
whose processing require healing and burning, arc more 
likely lobe accidentally or deliberately charred than the 
plant material not exposed to fire. A few hard and 
woody fruit-shell and wed-coil pieces have also 
survived in uncarbonized (tilt. Therefore, the archaeo¬ 
logical record cannot be considered complete. Most of 
the remains arc likely to have resulied from certain 
human activities. But the preservation of wild seeds and 
fruits may have been incidental. Potsherds and burnt 
mud-clods of plasters bearing the impressions of rice 
husk, which was used as degroLymni in Itic clay, have 
also been found in the excavation. 


' Bihsl Sjhni IbniftJlc of Pj|jd**r*fiy s hiK&tow-226 AQ7 



2 


Purgative 23 


Samples of soil containing botanical teitiairu, 
potsherds and burnt mud-plaster pieces were colIcclcd 
frcim different horizons or Lite Hatuppan deposits. Some 
target and apparently visible remains were sorted out 
from He soil with Ihc help of a forcep h In view of 
obvious problems in the systemat ic recovery of material 
by hand, the sail samples were immersed in water and 
agitated so Hat light carbonized remains buoyed to the 
surface and washed out through a standard geological 
sieve of 25 mesh. As a result, the seeds and other ma¬ 
terial remains, as small a& 0,7 mm F could be retained on 
the sieve. Individually sepirate seeds and fruits were 
cleaned in acid-alcohol (Glacial Acetic Acid 10% + 
Eihyl Alcohol 50% in equal volumes) whh the help of 
soft camel -hair brush, Thrjr identification has been made 
on the basis of comparison with authentically identified 
extant material, under a sleieobjnockitar microscope. 
Deformation due to over-bunting an puffing in a targe 
number of seeds and fruits, rendered their specific iden- 
l ideation not discernible. This made considerable data 


loss far which no correction is possible. Only recogniz¬ 
able fraction of the samples of seeds and fruits have 
been presented in this paper, taking into account the 
changes in their shipe T sire and proportions caused by 
carboniraljon. 

The study of grain and husk impressions in the 
matrix of potsherds and raud-plaster has also been made 
under a stereobinocular microscope. Cuticle remains 
obtained from the soil on being cleaned in 5% acetic 
acid and treated with 10% hydrogen peroxide revealed 
the cellular structure, but they disintegrated when 
mounted in Canada balsam, ft could, however, be pos¬ 
sible to photograph ihrm in glycerine drop on a slide. 
Sectioning of wood charcoal pieces was done with 
rotary microtome by following she method of double 
embedding in celloidyin and paraffin, as suggested by 
Chcwdhury and Ghosh 1 *, The results of boEitiical analy¬ 
sis along with the archaeological provenance of samples 
ait given in Table 1. 


_ Table L Finn! Remains Recovered fr om Hulas (Co* 1700-1000 ILC*) 

Aichaeologii.il Number Nature of the Results of Study 

of Samples Material 


1 


2 


3 


4 


1. HLS. 82-83 
Trench: XC-9, QdL2 
Stratum: 10 
Depth: 2Q5 m 

2. HLS. 82-83 
Trench: XG-9, QdL 1 
Stratum: 9 

Depth: 1.82 m 


3. HLS, 82-83 

Trench; XG-9, Qdt. 1 
Stratum : 8 
Depth; 1.64 m 


Carbonired seeds and Barley (Horde:im vulgar?}, 

fniits Wheat (Triticum spaerococcum), 

Field pea (Pisum arvense) 
Green-gram (Vigna radiata). 


Carbonized seeds and Barley (Hordcum vulgore), Rice 
to. (Oryza saliva). Lentil (Lens 

cuiinaris), Fie Id-pea (Pisum 
arvense), Oat (Avena saliva) 
Wheat (Triticum sphaerococcum). 
Cotton (Gossypiumiarborcum- 
herbaceum). 


Carbonized seeds and Rice (Oryza saliva), Wheat 

Bulls. (Triticum sphaerococcum, 

T.aestivum), Jo war (Sorghum 
hi color), Ragi- millet (Eieusine 
cor a carta) Green-gram (Vigna 
radiate). Horse-gram (Dolidios 
biflorus), Chick-pea (Cicer 
arietimim). 
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l 

2 

3 

4 

4. 

HLS. 82-83 

Umrfi: XG-9, Qdt.l 

Sin taw: 7 

Depth: i.42til 

Carbonized seeds and 
(mils 

Cuticle pieces. 
Uncarbonized pieces of 
Quit shell (Endooarp) 
mil seed-coat 

Rice (Oryza saliva), Chick-pea 
(Ciccr arieimum% Horse-gram 
(Dolicfmj hi flams), Green-gram 
(l/rgno radial u), Grass-pea 
(Laihyrus salivas ). 

Cuticle pieces oT rice-husk 

Endocarp (shell) pieces of Almond 
(Prunes amygdalus) 
and seed-coat piece of 

Castor (Birinas communis) 

5. 

HLS. 82-83 

Trench: XJ-8. Qdl.2 

Stratum :5 

Depth: Q.9G m 

Carbonized seed and 
traits 

Wood charcoal pkces 
Fruit-shell (endoearp) 
pieces. 

Rice (Oryztf saiiva), Barley 
(Hordeum vuigare), Wheat 
(T>rrrcwm sphaerococcum, 

T. tiestivizcompaciuni)* 

Field-pea (Piston arvense} 

Grass-pea (Lalkyrw salivas}, 

Qal (A vena saliva). 

Babul (Acacia mktica} 

Broken pieces of walnut (Jnglam 
regia) shell 

6. 

HLS. 82-83 

Trench: XJ-8, Qdt. 2 

Stratum: Pit 2 SB.l- 
Dcpih: 0.40-0.60in 

Carbonized seeds and 
fruits 

Potsherds bearing 
impressions of some 
grains and husk- 

Rire (Qryza saliva). Wheal 
(Trilkam Sphaerococcum} Barley 
(Hordeum i ulgare), Kundru or Ivy 
Gourd (CoccMfia cor difolia} 

Husk impressions of cull its led 
rice ( Oryza saliva}. 

7. 

HLS. 82-83 

TrcDehi XJB, Qdi.3 

Stratum: Pit 4 S.B.I 

Depth: 0-56-0.60in 

CntKudzed seeds and 
fruits. 

Rice (Oryza saliva). Oat (Avena 
XtiftYa) M Jowar-millet (Sorghum 
tricolor} Field- pea (Firum ffnwfSf)* 
Lentil (Lens culinaris} A Wild Grass- 
Anjan (CencJimj ciliaris). 

8. - 

HLS. 82-83 

Trench; XJ-S. Odt- 2 

Stratum: 3 

Depth: 0. 52-0.56 m 

Burnt mud-plaster 
bearing 

husk impressions. 

Husk-impressions of cull tv* ltd 
rice {Oryza sativa} along with those 
of * wild rice comparable to Oryza 
rufipogon . 

9. 

HLS. 82-83 

Trench: XI-9, Odt, 2 

Stratum :3 

Depth: 0.56m 

Carbonized seeds and 
fruits. 

Uncarbonized broken 
pieces of some frail 

Rice {Oryza saliva} Wheal 
(Triiicum aestivum), Green-gram 
(Vignu radiuia} 

Cow-pea (Vrgnd unguiculnta} 

Fruit (Sy comum in bolaideal sense) 
of PipiFtree (F/cuj religiosa} 
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1 

2 


3 

4 

10. 

HLS, 82-83 

Trench: XJ-9, Qdt. 2 
Stratum: 3 

Depth: 0.76 m 


Carbonized seeds and 
fruits 

Wheat ( Trilicum gphaewe<Ktum). 
Lentil (Lena tiilinarii), 

Rice (Oryza M/iva), Grrcn-gfuin 
(Vigna rad tala). 

n. 

HLS, 82-83 

Trench: XJ-9, Qdl,2 
Stratum: 3 

Depth: 0,75 m 


Carbonized sffiLv 
and fruits 

Uncattsoniztd pieee of 
Seed* mat 

Barley (Ffcrdmtun vulgar*). 

Rice [OtyiA saliva). 

Lentil (Lens cuhnaris)* 

Wheat ( Tniicum sphtrococtlim). 
Castor (Ricimts communis) 

J2, 

HLS. 82-83 

Trench: XJ-8, Qdt,3 
Stratum: Pit 4 S.B.l 
Depth; 0.24-0.30m 


Broken seeds and 
finks in 

carbonized itate 

PuUtif’fjs bearing 

busk impfH’isiorw 

Rice (Oryza saliva}. 

Barley (Hordeum vulgar*}. 

Wheal (Trificum sphuerococcumf 
aesmum], Lemil (Lens c utinarh). 
Husk impiessions of cultivated 
rice (Oryza saliva). 

13. 

HLS, 82-83 

Trench: XK-9, 

Qdt.3 Stratum: 3 

Depth: 0.55-0.60 m 


Broken ^cds, and 
ifu i Li in carbonized 
stare 

Potsherd* with busk 
impress ions. 

Barley {Hordcum vulgar*) 

Rice (Oryza saiiva). 

Lentil (Lens cu!inaris) $ 

Wheal (Trituum aestiwm 
GeHivocampacsum ). 

Husk impressions of cultivated 
rice (Oryza saliva). 

14. 

HLS. 82-83 

Trench: XG-9, Qdt-4 
Stratum: 1 

Depth: 0.00-0.08 m 


Burnt mud-dntk and 
pottery hearing copious 
husk impressions. 

Husk impression of cultivated 
rice (Oryza smiiva) along with 
those of some wild species 
(cf. Oryza rufipogon). 


Plata Remains 

Thf plant remains comprise carbonized and 
unrarbonized seeds, fruits, impressions on plaster-pieces, 
burnt mud-clods and potsherds, epidermal peels and 
wood charcoals. The results of their study havr been 
grouped as gives below: 

1. Rice (Oryza L_) (Pi.l Figs, 1-2; PL 3 . Figs 28-31' 
Pl.d, Figs, 32-33) 

All the 29 carbonized grains in this lot arc without 
husk. The grains are elongate to oblong in shape, later- 
aJh llatiened and prominently ribbed, measuring 3.30- 
5,30 mm in length, 2,00-2,70 mm tn breadth and 1.30- 
2 0fl mm in ihickoess, The position of embryo U well 
marked in most of the grains. The grains show dose 


resemblance with those of rice (Oryza sp.), The differ¬ 
entiation between the cultivated and wild aperies of 
rice, only on the basis of rice kernels without husk, is 
difficult to untangle. The reason is that the cultivated 
rice (Oryza Simva) and its varieties grown in different 
geographical and climatic conditions show enormous 
divergence in shape, size and other diagnostic featurts. 
Among several perennial and annual wild species of 
Oryza, which grow as weeds in the swampy cultivated 
Helds of paddy crop, Oryza nfipogon is a highly 
variable perennial species closely resembling the culti¬ 
vated forms of Orvra saliva. Boldness of grains gives 
appearance of cultivated rice. This wild rice is also 
occasionally harvested with cultivated crop. Further, 
weedy forms intercross rather freely with one another, 
and cultivated rice as well. Cultivated characteristics 
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are often transferred to spontanea faces. The situation 
thus becomes genetically messy iml the interactions 
between cultivated and wild species of rice ire so exten¬ 
sive that Lhe differential ion in lhe grains* especially la 
carbonized stale, becomes perplexing. It is, therefore, 
not possible to mroniestably Infer whether all the grains 
from Hulls (Figs. 1-2) belong to cultivated taxi or 
represent the mixture of cultivated and wild species of 
rice. 

Further evidence of rice has been sough! in lhe 
husk or glume impressions preserved in potsherds (Figs. 
29-31) and burnt mud-clods and piaster-pieces (Figs. 
32-33). Fernery and burnt pieces of mud and plasters 
bearing rice-husk impressions were broken open and in 
quite a few of them copious impressions were round. 
The mixing of rice-husk as degraisfaru m lhe day re¬ 
sulted in Lhe breaking of glumes and their irregular 
plant. Consequently, complete impressions are less 
frequently met with. Firing brought shrinkage in lhe 
size of husk* The study has. therefore, been confined to 
the features of tissue and no allowance could be made 
for the amount of reduction in the size of husk pieces. 

The impressions reveal detailed ornamentation 
pattern on the surface of glumes ix. I mini a and pa lea 
Lemma is boat-shaped with convex outers hJc, partially 
enclosing the pales, The granules present on their 
surface give the appearance of 1 chess-board 1 pattern of 
tissue. Embracive investigations on the epidermal struc¬ 
ture of lemma and palea of a wide range of wild and 
cultivated species of Oryza have been carried out by 
Savithri 1 and ShamiaThe impressions showing dark 
areas at the points where four gentries unite, almost 
cubicular shape of granules and at places ihrir align¬ 
ment in horizonLil wavy rows (Figs. 30, 33) compare 
closely with those of some varieties of universally 
cultivated Oryza saliva L. Quilt a Few impressions of 
the type as shown in Fig.31 reveal closely spaced 
rounded granules preluded from the surface and aligned 
tn straight rows. Such type of impressions appear to be 
of the slender gia ins, which arc relatively much longer 
thin broad. Critical observations show that they 
resemble the features of perennial, seed propagated and 
highly variable wild rice —Oryza mfipogon Griffith. 
Biologically and morphologically, this species, growing 
as a weed, resembles Oryza saliva and produces fertile 
hybrids to cultivated rices. The occuncnce of husk 
impressions of cultivated as well as wild rice together 
indubitably indicates that the wdd rice growing as a 


weed in fields was also harvested along with the culti¬ 
vated rice* 

2 Dwarf Wheat (Tnticum $pa#r&coccum Pcrc.) 

(PL , Fig, 3) 

All ibe 33 complete grains in this lot, in spite of 
some puffing during carbonization, retain their broad 
and more or less rounded shape with broad and circular 
hump on the dorsal s ide. The cheeks along the sharp and 
deep ventral furrow, are puffed. Embryo is rather large 
The pericarp has got partly rubbed off. Grains measure 
5.00-5.75 mm in length, 2*60-3Jb inm in breadih and 
2-00-275 mm in thickness. On account of morphologi¬ 
cal features Lhe grains arc comparable to those of dwarf 
wheat (Tnticum sphaerococann). 

3. BreadCLub Wheat {Truicum aestivum L, fT.aestivo- 
compaction Schicmm.) (Vl l p Figs. 4 t 5) 

Eight griin.s measuring 5.00—6.00 mm in length, 
270-38(1 mm in breadth and 2.20-2.75 mm in E hick ness 
are slightly narrower towards both the ends and broader 
in lhe middle. Thickest portion is near the embryo, the 
dorsal side is rounded, cheeks to the deep ventral furrow 
are also rounded, and the embryo is steeply placed. 
Pericarp of some grains has got partially rubbed off 
during their preservation ip carbonized condition. On 
the basis of shape and other morphological features, the 
grains compare with those of Tritkam aestivum (bread 
wheat). A few more plump grains of bread wheat-type 
in the collection having somewhat flattened area on 
smoothly rounded dorsal side appear to he similar to 
cltih wheal [Tritkitm compact um)> Nevertheless, it is 
difficult to nuke such differentiation when no rachis 
pieces arc found. Under the circumstances when the 
number of grains is limited, they may safely he regarded 
as Trdkum aestivum—aestivcKompaaum Scbicm, This, 
however, surmounts the difficulty of nomenclature, but 
does not unravel lhe problem of identification. 

4. Jowar-miffet {Sorghum bicofor (L.) Moench.) 

(PL L Fig. 6) 

Five carbonized grains oblong to obovate and 
dorsovertilrally symmetrical, measure 330-4.00 mm m 
length, 2.40330 mm in breadth and 2G0-2gQ mm in 
thickness. Oval-round hUnm scar is one-third to half as 
long. The morphological features indicate their resem- 
bla nee wiih those of sorghum-millet {Sorghum bkohr) 
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5. Barky (tiQrdmm vulgar* L cm in end. Bowden) 

(PL L Figs. 73) 

In all, there arc 4 carbonized grains in the colko 
lion. They Are elongated and measure 5 . 00-630 mm i n 
length, 2*40-3*30 mm in breadth and 100-2.60 mm in 
thickness, The embryo is situated on the beak-like 
projection of Catfish dorsal side. Ventral furrow goes 
upward from the base and gradually widens towards the 
upper end of the grain. Glumes are attached to Uk 
surface of grams by fusion of tissues and show longitu¬ 
dinal stria lions on their surface, resulted by closely 
running husk-veins. Husk at places disappeared as a 
consequence of heat and wear. In size and shape, the 
carbonized grains compare with those of bailey 
[Hordeum vulgar*). The grains reveal mixture oj straight 
grains showing a distinct bulge in the middle as well is 
comparatively smaller, asymmetrical grams showing 
ventro-liters I twist. In view 1 of this fact, ihe barky 
belongs lo six-row form. In this form the lough raehis 
bears three grains pel node. Median grains ire sym¬ 
metrical and Lhe lateral ones, being smaller and asym¬ 
metrical. develop ventro-lateral twisting. All the species 
of barley belong to the same itifcrfcrlik population and 
are grouped under single species-f/nrJturm Vulgar* L 
cm mud. Bowden, The barley from Hulas bis, therefore, 
been placed under six-row form of hulled Hardeum 
vulgar** In a burnt plaster piece (Fig 8), a hollow cast 
of barley grain has also been noticed. 

6. Oat iAvena saliva L) (FI. 2 , Fig. 9) 

Five grains in semi-carbonized state are elongated 
and lanceolate in shape, measuring 5JO-6.50mm in 
length * 2.00-2.50 mm in breadth and 1.70-2,00 mm in 
thickness. In general appearance they compare with the 
spikdes of some species of oal (Avemi). Unlike many 
wild species of oat in which the splkekts separate from 
pedicel by abscission leaving a surkermuuih basal scar, 
the oil caryopses from Hulas appear to he separated 
from pedicel by fracture, In the absence of distinct 
sukermouth scar the grains ire thus referable to a culti¬ 
vated form q( Averts saliva. 

7. Fingcr-m ill cl/Rag i-m.il let (£kujiiw corn tana 
(L.) Gaerm.) (PL 2, Figs. ID, 12) 

Two subglobost lo oblong carbonized grains with 
conspicuously broad hilum, almost half of the length of 
grain, measure 1,60-1,75 mm in length, 1.30-1 40 mm 


in breadth and about 1.00 mm in thickness. Grains have 
been found embedded in black Ur-like material 
(Fig. 11), oft which impressions of caryopsts reveal 
rugose ornamentation (FigT2). A few granules in 
surface ornamcjnitalioii fuse together and give the 
appearance of wavy horizontal rows. These characteris¬ 
tic features of the carbonized grains compare with those 
of ragi-milkt (Elrusirte coracttrw). 

ft. Cow-pea (Vigna anguiculata (L.) Wtlp^ Syn. V. 
sinensis Endl) (PL 2 + Fig. 13) 

A broken piece of remform* thick and plano-convex 
cotykdon is tightly enclosed by thick seed-coat (A)* A 
piece of scraped seed-coat (B) has also been found. 
Seed coal surface shows transversely oriented reticulate 
ornamentation. Cotyledon measures 8,00 mm in length r 
about 430 mm in breadth and 1.70 mm in thickness. In 
shape, size and ornamentation, the carbonized cotyle¬ 
don comparts with that of cow-pea ( Vigna unguiatluw). 

V, Lentil (ten* tulwar is Maedjk.) (PL 2, Fig, 14) 

Forty-one complete carbonized seeds measuring 
about 2,00-3.60 mm * LOO- 3<0Q turn (L k B) arc circular 
and flattened with keeled margins They are more or less 
lenticular in appearance. Hilum h acutely lanceolate 
in shape and very small in size. Seed-coat in a number 
of seeds got partly rubbed off due lo carbonizatson. 
Morphologically, the seeds are comparable to lentil [Letts 
tufinaris ). 

10, Grass-pea/Khcsari (Laihyrus saiims L) (FL 2, 
Fig. 15) 

Six carbonized seeds, varying from triangular to 
wedge-shaped in appearance* measure 4.00-430 mm in 
length, 3.50-4.00 -400 mm is breadth and 2.70-3-50 nun 
is breadth and 2.70-330 mm in thickness. Seed coal is 
rough-textured, Small and oval hilum has been noticed 
at one comer of the broader end. The seeds compare 
with those of khesari (Lashyrus salivas). 

11. Chick-pea/Gram (C&er arirtinum L.) (FL 2* 
Fig 16) 

A coinptele seed and two cotyledons have heed 
found. Seed is semi -round with one end broad and lotted, 
while the other end somewhat angular and beaked. The 
seed-coat surface is granular and slightly roughened by 
raised lines. Due to carbonization ibe hilum could not be 
distinctly seen, yet there is no doubt about its situation 
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in the depression on the pointed end. ChaJa/ai plate 
on The ventral side of seed is noticeably broad. The 
seed measures about 530 mm in lengih, 4.00 mm in 
breadth and 3.30 mm in thickness. Cotyledons measure 
■bout 3.75-4.00 mm * 2.80-3.10 mm * 130-1.80 mm 
(length x breadth x ibicknessl and their outer surface 
shows undulations. On the basis of overall morphologi¬ 
cal features the seed and cotyledons have been referred 
lo chick-pea (deer aneiinum). 

12. Field-pel (Pimm arveme L.) {Pi. 2, Fig, 17) 

Sbt seeds are spherical to hemispherical in shape 
measuring about 3.50-4.70 mm in diameter. Faintly pre¬ 
served oval bilum. flush with the seed surface, could be 
observed only in one seed. Seed-coal is blurted and 
broken at places due to carbonization and putting. The 
seeds resemble those of field ~ptm (Pisum anvnse). 

13, Colton (Gossypium Qrbvreumfherbticetim L.) fFI. 2, 

Fig. 8) 

Single carboni/ed seed with one end rounded and 
lobed nnd the other end narrow and angular in cross 
view, measures 6,00 mm in length, 4.30 mm in breadth 
■nd 3,60 mm in thickness. Ventral side of the seed is 
more or less flattened and the dorsal side shows rounded 
bulging, Hilum Is vcutrally located on the narrow end oj 
the seed. In all morphological respects, the carbonized 
seed compares with that of cotton- 

14 Horse-gram/Kulthi (Dolichos bifloms L) (PI. 2 r 
Fig. 19) 

fnalf there are 8 complete seeds and two cotylrdnns 
(shown in extreme left of upper and lower rows). Seeds 
arc ellipsoid to somewhat kidney-shaped and late rally 
flattened, measuring 3.80-4.50 nun in length. 2.70-330 
mm Lu breadth and 2-00-230 mm in thickness- Seed 
surface is smooth. The small elliptical fail urn measures 
about LOO-1.50 mm * 030 mBL. The seeds resemble 
Those of horse-gram {Doltchos biflprtix)* 

15. Green-gfam'Mung fVigna radima (L.) Wilczek*) 
(PI- 2 , Fig. 20) 

Fourteen carbonized col vie dons, mostly donga led 
with angular to rounded ends, measure 3JXM.0Q mm in 
kngth, 2.00-230 mm in breadth and 1.00-J30 mm in 
thickness. Under a stcreobiimcular microscope a few of 
I hem exhibit faint and wavy markings on the it outer 


surface. It is difficult to ascertain the specific identity 
without the characteristic features of hilum. The cotyle¬ 
dons may also belong to black-gram {Vigoa mungo). 
However, in view of the faint markings on their surface, 
the cotyledons art tentatively referred to green-gram 
(Vrgwrr radiam% 

16. Ivy gourd/Kundni (Coccinia cordifoiia Cogn.) 

PI- 2 h Fig. 21) 

Four complete end broken oblong to somewhat elon¬ 
gated seeds with vtl vetty smooth surface and compressed 
margins, measuring C00-4.4U mm in length* 1,70-2.00 
mm in breadth and 1,20-1.5Omm in thickness, compare 
with those of knndru (Coccimaa cordifotia). 

17. Pipal tree fruit (Ficus reUgiosa L.) (PL 3 P Figs, 
22*23) 

Three uncarbotitzed broken pieces (Fig. 22) arc 
com par able la those of rounded lo obviate fruits of 
ficus religiasa. Botanically f the receptacle has by invo¬ 
lution developed into a hollow fleshy axis (termed as 
syconium), bearing single-seeded fruits on the inner 
surface . Seeds more or less flattened and pointed a I 
htlum (Fig, 23) have also been recovered from the inner 
faces ofsyroniiirn pieces. The rhanutcristk pore known 
■s orifice or ostiolc, which connects ihc cavity of syco- 
nium with The exterior, is also seen cm the terminal end 
of a broken piece (middle one in Fig. 22). 

18. Anjan Grass (Cenchrus dlmisj (PI, 3, Fig 24) 

Five carbonized caryopses of a grass, oblong in 
shape with miigose surface, measure 1.50-2.00 mm in 
length, LGG-L2G mm in breadth and 0.70-030 mm in 
i hickness. Morphologically they compare with I be cary- 
opses of Cencitrus Ciiiuris 

19. Walnul/Akhrot (Juglans regia L.) (PI. 3, Fig-25) 

Four pieces of hard and stony endocarp (shell), 
grooved and pitted irregularly, have been found in 
im carbonized state. In their characteristic features, they 
compare with l he end oca rp of walnut lJuglans regia) 
Bruit 

20. Almond (Primus amygdalus Baisch ) (PS. 33, 
Fig, 26} 

Two pieces of woody and deeply pilled fruit shell 
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have been found comparable to tike eudocarp of almond 
(Promts cmygdatus), 

21. Caslor (R it inns communis} Two broken parts of 
oblong, crustaceans testa of seeds arc com parable to 
ihose cT castor (Ricmws communis). 

21 Wood charcoal of Babul (Acacig nifotke) 

A diffuse-porous wood. Vessels moderately large 
to small, solitary and in radial multiples of 2-3, oval to 
avabround, open and occluded with gummy deposits, 
7-16 per mm 3 and 50.7fM70>im (iv. Iin tin¬ 
ge Elba I diameter, Parenchyma paratndieil, paraIracbcab 
donate and ipotrachral; para tracheal type abundant, 
forming one to many seriate sheath around the vessels 
and also in patches which join the vessel* or vessel 
groups and rays* or extend tangentially beyond the con¬ 
tiguous rays IP end blindly or become confluent 
between the vessels as pa ra tracheal zona te; upon achiral 
parenchymal scattered or in group of several cells 
Fibres H bri|onn, round to oblong m misa-sccfkifi, aligned 
in radial rows, forming broad Ira els between rays and 
vessels, nonicpialc. 

Rays fine to moderately btoad. homogenous, moslJy 
2-3 seriate, 48. 2-110-5 ftm in width; 17-37 cells and 
L80-3/)2fiffi In height. 

Anatomically the charcoals resemble the wood of 
Acacia sp, of LegumincKiac®*. Acacia niiotitu (Babul J 
has been found commonly growing at the site and 
therefore, the charcoals have been referred lo the same. 

Discussion 

The cereal and legume crop remains from Hulas 
include nce'((7ryz*j $mhr&% barley {Hordeum vulgar?), 
two forms of wheat-dwarf wheat (Triticum 
sphaerococcuml and bread wheal (T.aestiva* 
compaauml jo war millet (Sorghum bicolor} f ragi mij- 
ki (Elcusme toracana}, oat (Avena si/ieia), cow pea 
(Vignao utiguiclatah lentil (Inns caimans), pass pea or 
Khestri (Lathyrus sain us), chickpea or gram (Cker 
anetimtm% fieldpea (Pisum arve/ujc), horse gram 
(Botichos hiflnrus) and peen gram or mung (Vigna 
raditilah Besides, a seed of cotton (Gossypium urhoreumi 
hcrbocmm), broken testa of oleileious castor seeds 
iRkinus communis} and fruit-shell pieces of walnut 
(Jughins regw} and almond (Primus amygdatus) are 
oiher finds of considerable ecoEioxnic importance. Scru¬ 


tiny of the contexts of these seed and fruil remains 
indicates ibai these were purposely brought into ihcsilc 
by the inhabitants. Amongst the remains of wild plants 
front Hulas, the seeds of ivy gourd or kundru (Coccittia 
Cardiff alia) indicate the possible use of its fruits as 1 
vegetable. Seeds of pipal iree appear as an accidcnul 
.idmixture Charcoal remain*, indicate the com man use 
of babul ( Acacia nilottca) wood for fuel. 

Wheat, barely, jowar-milk i. lentil, chick pea, field 
pe* and horse gram the staple crop* of the Harappans, 
grown in Punjab and Rajas -dun, during m. 2300-1700 
EC 4 In the recent collection from Bara culture at 
Saughol in Ludhiana Districts which has provided par¬ 
allels wiili the Harappans in Punjab during ca. 2000- 
1500 B-C. similar forms of food grains alongwith grass 
pea or kfwsari have been found 1 . Presence of these crops 
at Hulas in the economy of Lak Harappans, is m effect 
of cultural filter from the region of Punjab and Haryana. 
Rice and green gram have also been recoided at Sa ughol, 
but in the subsequent phase of Painted Grey Ware cul¬ 
ture from 1100 B-C + to 700 B.C a . mentioned the occur¬ 
rence of black gram (Vigrui msmgo) nilhc Hulas material 
sent to the Bubal Sihpi Institute of Palacobotany by the 
excavator, it is absent in my collection. The Lite 
Harappans al Dan I at pur in district Kurukshetra, Haryana 
also consumed blnckgratn-, It is thus apparent that 
blackgram was also included in the crop husbandry of 
the Lite Harappan communities io this region. One 
should keep in mind that in the identification of green 
gram and blackeram ihe shape and dimensions ofhHum 
is the principal criterion. The comlitfcm between over¬ 
all sure of cotyledons and seeds without ihe remnant of 
hiliim is a variable factor in both Ihe species. Their 
identification is precarious when only the cotyledons 
are found preserved. Although, the cotyledons found it 
Hulas compare relatively more with I hose of green gram, 
yet the possibility of inclusion of black gram cotyledons 
in Ihe mixture, can not be ruled out 

Cultivation of rice by the Late Harappan communi¬ 
ties in this region deserves special mention. The 
Harappan agriculture, based mainly on the cultivation 
of wheat and hareiv, underwent a drastic change when 
Ihe rice cultivation was opted from other cultures of 
Ganga'Yamuna Do&h, The use of rice straw as 
degrmssanl in the clay of pottery and mud-plaslere H 
Hulas indicates that ill is crop was much advantageously 
grown and utilized by the inhabitants. Without the for¬ 
tunate condition of studying the impressions of hulk it 


Pidni E&momy Late tfamppam at Hutas 


* 


would not be possible to deficfml« with certainty ihc 
actual species of cultivated Qryia saliva and wild 
(O.mfipagrm). Plants of pcrmniil wiJdf icv, (0,rufipagonl 
look similar to cultivated but for a few 

introgressed dureclcra of annual wild Q*m\>&ra and 
forma of Q.rufipogm. Characteristically. this aquatic 
wild rice with procumbent and Homing stern grows 
either in water or swampy places or as a weed in cnlii- 
valrd field. Panicles give (he appearance of cultivated 
ricet its grains arc also edible. Thus, ihc weedy rice 
iO ruftpogon} is occasionally harvested alongwiib ibe 
cultivated cropx Elide nee from Hulas indicates that rice 
became an important crop with ihe Harappans during 
I he course of their migration towards Gr.nga-Yamuna 
Dmib from the region of Punjab and Haryana, where 
They persisted at least until the beginning of the first 
millennium B.C. Nevertheless* ibis change in ihe sub¬ 
sistence pattern of the I f nra ppans was not their cultural 
choice. Moreover, rice cultivation was nol opted simply 
becauve it was available in i\n% new arts, but because 
Nil' llarappins mitsl have given due considers I ions to 
Ihc ecological condifioiis of the area for its advatihi- 
S c vus cult iv a lion. 


According to Fairscrvts* ibe final eclipse of the 
Harappan style of agriculture may have occurred when 
Ihe knowledge of (he rice cultivation opened more south¬ 
erly and easterly regions Uy the farmers. In the southerly 
region of ihe Ha rap pan culture area lire rice-imprints in 
(wtiery have been found it Loihal, district Ahmedabad, 
Gujarat. But ihesc appear to be of mi domes! tea ted 
^pcdcs^From another she, at Rang pm- in Surendranagar 
District, Gujarat, the identification of rice husk impres- 
s * oru in mud-plaster* as to the wild ot cultivated taxa, 
has remained tentative’ 0 , Fainrervis considers lhai Iheire 
remains represent ihc 'stage of incipient rice euhiva- 
tion > While assuming this hypoyhesis for Incipient 
rtihivation. one should keep in mind that in lire marshes, 
where wild varieties rice grow in abundance, the clay is 
densely strewn with spike lets. The day co I let led from 
toarshy places, which abound in wild rices, may also 
have contributed to the presence of rice-impressions in 
the Harappmi pottery. In Ihc absence of deli tied study of 
rice-imprints in the pottery and mud plaskiv ft has not 
been possible to assess ibe oil rival ion office tn Gujarat, 
However, at Hulas in the Upper Ganga-Tim 11 n a Death 
r he mixing of chaff and husk of rice wiih day, prior to 
turning it into pottery and mud-pi as lets, has evidently 
demonstrated the cuHivalion or rice as a Maple crop. 


Wc have ample evidences of ragTmilkt (Eteusine 
CPracmat from neolithic and tfialcoiitfric culrurcs in 
d itlcrenl regions of I ndia, daling back as early as about 
2500 B.C, and uplo the first millennium B.C. The 
Hanppans in Gujarat made use ol ragimillet along with 
other cereals and pulses. EUgi-millet has consistently 
been recorded at Harp pan Rojdi, district Rajkot (e* 
2500-2000 B.C) in the assemblage of jowar-millet, pearl- 
millet or bajra, liifk-milteL barely, lentil, grass pea, 
green gram, fie Id-bra ssiea, etc 11 -Other important records 
are from Surkoinda. district Bbuj^and Shikarpur in the 
Runn of Kutcb 11 . Also from the post-urban phase at 
OfiyoTimho in dislttel Bhavansgar. millets belonging 
(o Eieusim!, Panicum and Set a r in have been found to be 
consumed by (he Late Ha rap pa ns L V The remains of ragb 
miller from Hulas also furnish the contextual 
evidence of iLv consumption by lire Laic Harappans in 
the upper Gan ga- Yam uni [hath. 

The cultivated oal (Avetut &ativti) from Hulas pro¬ 
vided the sole record of this secondary crop of Mediter¬ 
ranean region in India, Remains of oat from Neolithic 
Bur?ahom (ca + 24JXM500 B.C.} and post Neolithic 
Semllun (or. 150CT HJO0 B.C,) lit the Kashmir Valley, 
belong lo wild and weedy form of A verta ftitua" , When 
the crops of wheat and barley diffused from Ontral 
Asia, the weed oats and other species also came along 
and infested Ihe fields in Kashmir during the Neolithic 
times. Avemi fatua at present is a common weed in 
cereal crops in much of Pakistan, particular|y jn the 
norlh, and adjoining Indian region of Kashmir, at an 
elevation between 1700 and 2200m. Avem saliva prob¬ 
ably got derived from weed races of A* steriis » How¬ 
ever, we do not know when it attained Ibe sfaius of ihe 
cultivated plant. Oal does nol appear lo have been 
imporlant as a crop in antiquity, until much liter. Prob¬ 
ably it spread as a weed id wheat and barley oops of ihe 
Harnppans and they filso accepted Ihe oal containinalion 
ui their food grains. This may have been the plausible 
reason why the presence of ibis fodder crop of minor 
importance could not be worked oul so far. However, 
the accidental inclusion of Awna saliva in she food 
grains his been recorded al Hulas. 

Cow pea, commonly grown in India as one of the 
subsidiary crops of either jowar or Ixijra-miUct, was 
earlier known front Malwa culture (cct + 1600-1400 B.C) 
at Daimabad in Ahmeduagar District, Mihara*hlra r ~ 
More or less, its contemporaneous evidence has now 
been recorded from Hulas, Seeds of cow pea are used 
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mostly is pulse and pods also as a vegetable, when they 
are lender. 

Oleifcroiis seeds of castor (Ricinus communis) from 
Hulas arc recorded for the rust tinse in ihe economy of 
the Hamppaan ell tut. Earlier record from Satavahna 
period (<ml 200 B*C- -l00 A.D.) at Ter m Os mamba d 
District. Maharashtra 1 ^ belonged to much liter times. 
Utility oTcastor seeds mentioned in the Egyptian monu¬ 
ments and Sanskrit liters sure suggests lhat in prehistoric 
limes its oil was mainly used for ilium mat mo and me¬ 
dicinal purposes. It is well-known that rbc Hirappina in 
Ihc Indus valley grew the ok i Eero us crops of sesame 
and field-bmssica. Castor seeds from Hulas have further 
affirmed the high value in which the seeds and oil were 
held by the Hanppans for their varied uses in cooking, 
medicine, toiletry, illumination and rituals. Original home 
of the castor plml is uncertain: some authors favour 
Africa while others India, because it is found growing 
wild in ihc scrubby jungles of the outer Himalayas. The 
plant was p in all likelihood, cultivated by the I la rap pa us 
in India. 

Cotton textile of the Ha rap pa ns in the Indus valley 
were the products or a sophisticated textile craft Culti¬ 
vation of cotton as a commercial crop for lire establish¬ 
ment of textile industry occupied Ihc foremost place in 
the Hsnppan agriculture during the 3rd millennium. 
Earlier evidences of cotton from the Indus valley civi¬ 
lization remained in the form of cloth-impressions from 
Harappa and a fibre of Gossypium arboream from 
Mohenjodaro L \ Now, the evidence of cotton seed from 
Hulas affirms lhat the Late Ha rap pan* continued to 
grow this important commercial fibre-crop, even in the 
later phase confronting Ihc gradual depletion of their 
material economy. 

The commercial and trade activities in the Late 
Hirappaa communities of the upper Gangs “Yamuna 
Doubt also brought material prosperity in the subsis¬ 
tence economy: otherwise how else can one explain the 
presence of walnut and almond at Hulas, which were 
very likely imported from fir distant regions. Trees of 
walnut (akhrot) occur in the forests of the Himalayas, 
extending west to Afghanistan and Baluchistan and east 
to Bhutan, at an elevation of 1000-3000 m; hills Of 
upper Burma. Cultivated extensively in the Himalayas 
and alio in the Kbasia Hills of Meghalaya 50 walnuts ate 
also native to Central Asia. Iran, the Caucasus, Anatolia, 
the Balkan peninsula and southern Europe 1 ® and have 


occasionally been found tiom archaeological artc* in 
Europe 3 . Similarly, almond is also indigenous to the 
region from Central Asia and Persia to Anatolia, culti¬ 
vated in Mediterranean region and throughout southern 
Europe; sometimes escapes lo wild. In the Indo-Paki- 
stin region it runs wild also in Baluchistan, Kunam. 
Chitnfi Gilgit and Astoi, and cultivated in Kashmir at 
elevations of760-2400 m as one of the principal crops 3 . 
Nuts of wild almond are reported to be sold in the 
market in scmth-west Iran, and doubtless elsewhere in 
the Near East. There are definite evidences from the 
Kashmir Valley that the indent settlers consumed wal¬ 
nuts and almond and made consistent use of the 
quality Limber of walnut tree*, which is highly valued 
for furniture and carving work, right from the Neolithic 
times, as early as the third millennium and upto Kusbaiu 
period i.e., 200-300 AJD> U Evidence of walnut and al- 
mond fruit* from Hulas become* particularly significant 
because these temperate zone nuts continued to be in 1 
ported even in later phase when prosperous Hanppan 
culture was facing widespread degeneration and trcrii 
adaptation, 

Kiitfdni (Coccima cordi folio) commonly grows »a a 
dumbing herb. Its fruits turn scarlet when ripe and eaten 
raw; green unripe fruits arc used as vegetable, Seedi ot 
kundru found at Hulas indicate that the fruits ot Ibis 
wild plant might have been consumed by the Lin 
Harappaui. Anjaa grass or buffcl-grais (Ccnchrui 
Clitoris) represented by carboni/etl caryopses a I Hulas, 
i* a valuable fodder, especially for hay. Pips! (Ficus 
retigmsa} is a large tree. Its leave* and fruit-bearing 
brunches are lopped for fodder and ripe fruits are some- 
times eaten by rural folk. The questions of ihe buffri 
grass caryopses and pipil-fruils getting iril ° ttK 
habitations! deposits remain unaccounted for. May be 
these were thrown about inadvertently. Charcoal pieces 
recovered in the ancient remains indicate ihe use o 
bibu! (Acacia mlotka) wood for fuel. Babul trees stiJ 
commonly grown in the region of the silt sod in addi 
lion to firewood also provide valuable wood lot making 
wheels, well-curbs, agricultural implements and too 
handles- Leaves and pods are given as fodder to caltk, 
sheep and goats. Thorny boughs are used to fence igt» 
cultural field*- the gum i* largely collected and used in 
native medicines. In how many way* this tree was use 
by Ihc Late Harappans, it is difficult to ascertain on the 
factual pound*. 

The plant remains collected only in one season d 
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exravaiion work represent a fraclinn in which fond And 
fuel plants, which Accidentally or deliberately got burn!, 
have survived the preserve lion. A few macro-remains 
also got chtncc of bciEig preserved in the absence of 
conflii^rsLiKHi. Howsoever insufficient the data arc it has 
become apparent that the Late Harappan settlers at 
Hulas enjoyed rich and varied looil and agricultural 
products. Cereals and pulses of summer and winter crops 
were the important source of food. Cultivation of col- 
Inn, which brought about the economic prosperity and 
boom in trade of colton textile With advanced commu¬ 
nities in Iran and Mesopotamia during ca , 2350-1700 
R.C., was still practiced by the Late Harappans at Hulas. 
Profitable cultivation of rice was also undertaken by 
them, considering the environmental potentiality of the 
area. Equally important were the dry-fruits in their suK 
sis irjiLc economy /which have furnished minor but very 
important nu tritional complements. Evidence of walnut 
and almond had amply demonstrated the ingenuity of 
the rural Late Harappans in Gangs-Yamuna Dwtb. for 


wistfully acquiring through trade the quality foodstuff 
of patrician class. The archaeological evidence borne 
out by a number of sites in Haryana and western Uttar 
Pradesh, bears ample testimony to an overall disintegra¬ 
tion of material economy in the nebulous scUlcmcnLs of 
the Laic Harappans. The credulous evidences of botani¬ 
cal remans from Hulas t however, highlight that the 
Harappan migrants in Upper Ganga-Yamuna Dotib still 
enjoyed sound economic status in their food economy 
and crop husbandry. 
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PLATE’l. Fig.!. Rice (Oryza saliva)-, fig.2. Rice 
graini (Nole the variation in Uieir shape and size); 
Fig. 3. Dwarf when (Tnticunt spfiaeroeoccuitt); Fig. 4, 
Bread Wheat (Taesihtm): Fig. 5. Bread »heat 
(T.aesimKOmpacium)’ Fig. 6. Jawar millet (Sorghum 
bicotor ); Fig,7. Barey ffiarrft um vulgtlrel; Fig. 8, An 
imprint of barley grain in ibe mud*plister. 

PLATE-2. Fig.9. Oal (Avena saliva)} Fig. 10. Ragi 
millet (Ehusitte coraearmh Fig. 11. Burnt Ur-like tot¬ 
ter in which grains of ragi millet are embedded; Fig. 12. 
Enlarged ornamentation of ragi millet left in the impres¬ 
sion on black tar-Jikt material; Fig.13. A-Cotyledon and 
B-Scraped seed enat of raw pen fVr^ji.r unguicufata). 
Fig. 14. Lentil (Lrns cutinaris). Fig. 15. Grass-pe* 
(Lathyrus wr/v-aij; Fig. 16. Chick pea (Cieerariefinum); 
Fig. 17. Field pea fPisum arvensef. Fig. IS. CptRinseed 
(Gossypium arboreum-herbocatm)- Fig. 19. Horscgram 
IDoUdctbiflanm; Fig. 20.Greengn,m (Vigm rndmay. 
Fig. 21. Seeds of tvy gourd (Coccinia cordifatiti). 


PLATE-3, Fig. 22. Fmit-piccts of ptpal tree 
(Ficus religiasa). Fig. 23 Seeds of pipal-fruit; Fig. 

24. Seeds of buffd-grass (Cettchrus ciliaris); Fig. 

25. Fruit-shell pieces of walnut (Jwje. trnt regia); Fig. 

26 . Fruit-shd I p ie cts of a I mond (Prunus amygdatusU 
Fig. 27. Seed-coat pieces of castor (fiicinus 
communis). Fig. 28. Rice-husk fragment, x ISO; Fig. 
29, Pnishcrds with rice-husk impressions; Fig. 30- 
Husk impression of cultivated rice (Oryza saliva}'. 
Fig. 3|. Husk impression of wild rice (comparable to 
O.ruftpognn). 

PLATE-4. Fig. 32. Mud-pi aster pieces with co- 
pious husk-impressions of cultivated and wild forms 
of rice; Fig. 33. Husk impression of cultivated rice 
(Oryza sauvah Fig. 34, Babul wood fc/ Acacia 
nitiHica) in cross section, x 50; Fig. 35. Babul wood 
in tangential longitudinal section, x50. 








An Optimal Modelling Exercise for the Harappan 
Civilization with Special Reference to its 
Regional Context in Haryana, India 

VuNBiiu Mohan' 


Models, as explanatory devices, arc fairly common 
id such disciplines like Geography. But, in archaeology* 
models have apparently pined a wider acceptance since 
Clarice's pioneering studies in analytical modd-build- 
mg 1 . Scholars, in India, loo have applied the concept to 
the Harappan Civilization, lit general . The theoretical 
foundations behind models and modd-budding are, rela¬ 
tively recently studied by a few Indian scholars*. 

It is important to realize that without consciously 
and explicitly resorting to model-building, researchers 
have emphasized the factors of population dynamics, 
prevalence of antecedent conditions or resource exploi¬ 
tation as factors responsible for the growth of the 
Harappan Civilization. A considerable corpus of litera- 
lure is available to this effect*. Besides* scholars have 
attempted to highlight the fundamental importance of 
the internal factorsThis is in contrast to Wheeler'i* 
well known diffusion is tic paradigm that emphasizes the 
external Mesopotamian contributions as the most 
important factor in the growth of ihe Harappan Civil iza- 
tioiL Here* it must be recalled that an undue emphasis on 
i single cause or factor, is not enough of sufficient 
to satisfactorily postulate the growth of the complex 
entity of the Harappnn Civilization, It is worth noting, 
top that the so-called internal factors remain id be largely 
incomprehensible. 

Multiple causes could be more safely presumed to 
have influenced the rise of the Hlfippan Civilization** 
The respective relative importance of the causes Of 
factors remains to be assessed in the lighi perspective. 
The present study further aims to substantiate ihe 


usefulness of multiple causes in the explanation of the 
archaeologiciily observable growth of the Harappan 
Civilization. However, it is possible, that it i regional 
level of the civilization, in Haryana, the inevitability of 
the multi-canst] interactions is discernible only at 
diminished scale. This theoretical position is compa¬ 
rable to ihe "hierarchy of interaction" as propounded for 
China 1 . 

In an attempt towards the 5 yHeretical analysis of 
ihe civilization in a regional context, the single factor 
models are re-examined as new evidence accumulates 
from the proxy area. Thus, this article seeks tn analyse 
the grow th of the Harappan Civilization in its rcgionil 
context in Haryana, India, in the light of the relative 
validity of models. New drawbacks have naturally 
surfaced due to the scanty nature of evidence. As the 
analysis proceeds, Ihe relative importance of the causal 
factors emerges as self-evident, albeit at subjective level. 

fn) The pressure conflict model and the limited contri¬ 
bution of the uninstitutionalized warfare in the present 
context 

It is often rightfully slated that the presence of 
conflicts, competition or feuds is an intrinsic trait of the 
growing sock lies. This leads to the basic premise that 
warfare, especially institutionalized, is responsible for 
the growth of strati lied society as one of the “prime- 
movers***. It should be continued to be stressed lhat 
institutionalized wurefarc Is not the only causative 
factor. Actually, the universal applicability riflhii model 
is no less doubtful. For example, in ihe pre-Htspanic 
context, this model Is found to be inapplicable 111 . 


+ ms«tof n. Urban Estate, 15wbdiil*arl32 118 
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In Hft*yani T it is not possible* at once, Id clarify 
warfare as an institutionalized force during lie Harappan 
period. The efficacy of copper spear-beads, daggers or 
knives, axes and in act-beads should remain undeniable, 
as weapons of offense, in tie Harappan context 11 , [[ is 
all the more important that ihesc so-called weapons art 
not profusely excavated from Haryana, at the present 
level of excavationsThus, these so-called weapons 
are decidedly less common from lie study area. As an 
alternative, the fortifications, sling balls and pellets were 
obviously meant to be effective against incursions front 
wild beasts”. If the ethnographic parallels stand valid 
then the lerracolt* sling balls or pellets were most prob¬ 
ably employed to scare off birds from the ripening 
agricultural fieJds |, .Tbe fortification walls existed from 
the pre-Harappan levels as evidenced at Bans wall 11 . 
Therefore, more appropriately, it is indicative of urban 
expansion design instead of a purely defense mecha¬ 
nism against warfare- Their mere presence should not 
mean to suggest definite institutionalized warfare. The 
walled fortifications or mahi-durgu presumably served 
to delineate the boundaries or gris/aii of lawns that 
most probably succeeded villages, of the preceding 
pic-J isuppjn levels, however, big or small* The bound, 
ary w*|Js, it is possible, were not deliberately or exclu¬ 
sively raised for military purposes. In the Indian state 
of Haryana, the present villager* protect their individual 
habitations by raising low enclosure wills or thorn hedges 
murnur*}. By extension It could safely be presumed 
that the mud enclosures served the purpose at actuating 
identify. 

The perceived remains qf a moat from BaoawaJi r , 
at the present level of knowledge, appear to be an ex¬ 
ceptional feature from the area. The site of Rakhigarbi 
by its proximity lo the river Apayj or Apaga may pro¬ 
vide similar evidence on excavation 11 . Again, the moat, 
at Bamwali, was not exclusively meant for defensive 
purposes. It Is significant that the silt of Banawali is 
known to be located close to the Sarasvali river. If jt 
were so during the past (hen it is well nigh possible that 
the moat served the puiposc of an escape device for the 
river waters during Clash Hoods. Similar usages fc f 
are conceived elsewhere'\ 


All these observations taken collective]v provi 
title evidence regarding the establishment of organic 
bonal leadership of active standing armies, in th 
important segment of what is lightfoliy known as ti 
eastern domain of the Harappan Civilization. Needle 


to add, of course, that petty feuds and scuffles might 
have continued to exist®. Such skirmishes are naturally 
bound to happen in any differentiating stratified society 
growing towards the level of civilfetation. 


(b) T>te Validity of tke hydraulic hypothesis as the latest 
evidence comesforth from Haryana 

The model based on the concept of the hydraulic 
slate depends on the postulated importance and related 
control mechanisms of the extensive irrigation networks. 
These are automatically associated with the prospective 
growth of a “body of officials lo devise and administer” 
flic irrigation facilities 11 . The rise of an administrative 
elite, as a natural consequence, insures the basis of a 
stratified society*. 

Scholars have relatively recently began lo assert 
that artificial Irrigation was practised in Haryana during 
the Harappan period. The Indo-Frencb joint project or 
the MAF1 claims to have discovered underground water 
channels or pipes emanating from what is, at present, 
known as the Chau tang ;**, Th e geoarcbacotogists^arc of 
the opinion that the "excrements! fabrics” and “fine 
fractions associated with adequate moisture”, are surely 
indicative of the past irrigation channels. Jt must how¬ 
ever, be noticed as conceded by one of the scholar* that 
the “proxy" area of this study is very small 9 . Signifi¬ 
cantly, it falls towards (he “tail-end" of the river 
regimes*. This indeed, might have considerably reduced 
the availability of river water for irrigation purposes. 
Moreover, these channels are regarded lo be only spo¬ 
radically functional 17 . Under these circumstances, their 
utility could be doubted, especially, for the more 
demanding rain crops. These channels are not conclu¬ 
sively dated, as yet Therefore, great restraint is 
required before they are definitely assigned to a third 
millennium time-bracket coinciding With the Harappan 
Civilization. 

to fact, to give an example, the Texcoco region 
shows the growth of the state without the expansion of 
the extensive hydraulic network*. Similarly, urban 
growth linked u> the intensively cultivated swamp land 
obviously precludes a necessity for laige irrigation 
networks*. 

The usefulness of rainfall becomes pre-eminent in 
Uus respect*. It enjoys importance as deva jat in the 
now agriculturally rich state of Haryana. The village 
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pond is of today, might have served the purpose, to 
some extent, of controlled storage device, genuinely 
meant for domestic usage. On ethnographic extra pota¬ 
tions, it could be postulated that such ponds were kept 
functional by the collective efforts of the village inhab¬ 
itants. Although the art of excavating wells was not 
totally unknown** In the area, yet as Lcshnik 1 ' has pro¬ 
posed, their usefulness for agricultural irrigation 
remains enigmatic. The possibility of irrigation by throw¬ 
ing dikes or gabarbaiu£s t across shallow river courses, 
is now fairly acceptable. Bishl" has elaborated upon the 
practice of damming of rivets in the Kaon of Kutch* 
Gujarat However,, this loo might have remained a supple¬ 
mentary measure depending upon the periodicity of the 
low ebb and flooding. As elsewhere, the fertile soils of 
the liver valleys 14 were conducive to a relative ease of 
cultivation and might have raised the overall prospects 
for a better harvest On the basis of the above observa¬ 
tions, ml the existing level of research, It is not possible 
to surely prove the existence of an disc class solely on 
the basis of its role in the maintenance of extensive 
irrigation networks. Francf-ort® himself warns against 
the need to stress the extremes of the hydraulic civiliza¬ 
tion in this context. 

fcjl The validity of the population pressure hypothesis in 
the light of the existing lack of the demographic data 
from Haryana for the Haroppan Civilization 

The model based on the population pressure opine# 
that the “tremendous growth of population” normally 
encourages “technological development” which mani¬ 
fests itself in the stratification of society through 
unequal access lo the technological knowhow 11 . Also, 
it is con [ended that the intensification of agricultural 
practices is triggered off by a certain level of population 
density” 

At the present level of research;, the population 
pressure hypothesis could not be assessed on firm 
grounds, in the given context Most of the diverse meth¬ 
ods to reach population estimations 1 * art not satisfacto¬ 
rily applicable due to the badly disturbed archaeologies I 
evidence in Haryana, Only crude estimations, without 
adequate justification, are possible. The inapplicability 
baa, thus, surfaced due to the lack of rigour of ihc 
virtually incompatible archaeological data**. It is more 
recently hypothesized that even at large scale methodi¬ 
cal excavations, the “longevity of srurctures *nd family 
size** ire purely conjectural* 1 and open to crilicisni- 
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Considering these elements of ambiguity in the demo¬ 
graphic calculations, the models based on such estima¬ 
tions lend to be unsound, as the commonly employed 
uni I ares concept also looses its validity for comet 
computation of population figures. 

Needless to add, the demographic estimates do not 
appear to be feasible Id Haryana because of the exten¬ 
sive site destruction due primarily to agricultural inten¬ 
sification, It would, to the contrary, be undesirable to 
inadvertantly exclude population dynamics as one of 
the primemovexs of growth. The eventual dispersal into 
large number of post-urban Lite Harappan type sites, 
especially, in the northern Haryana points to one of the 
inevitable after consequences of population prolifera¬ 
tion, In general terms, prosperity, say during the urban 
Mature Harappao phase, entails a supportive network to 
i larger population base which breaks down into smaller 
units after the urban decay. An exact converse is only 
partly true as a disproportionate increase in population 
is likely to induce complexity and invoke stratification. 

But, archaeologiesUy speaking, the destined opti¬ 
mum level of papulation density b unfortunately diffi¬ 
cult, if not impossible, to accurately perceive. This so- 
called "unrealistic specificity" 41 is the main imped ini cm 
towards the unconditional acceptance of the population 
pressure hypothesis^ It is all the more relevant to duly 
emphasize that simple one to one cause and effect rela¬ 
tionship is far from conceivable between the optimal 
population density and agricultural growth 11 . 

The validity of the model of differential accessibility 

The differential distribution of land, raw materials 
and their exploiters or users is the common denominator 
also of the model of envLromnenLiI circumscription and 
the concept of core and buffer zone. The model based on 
environmental circumscription propounds that the strati¬ 
fied societies emerge due to the presence of highly 
circumscribed arable area* 4 . The need for an effective 
control over these const!icled lands generates the 
ultimate growth of stratified societies. Therefore, as a 
corollary, social circumscription grows along with the 
Und-based circumscription. In turn, this provides enough 
desired stimulus for the eventual grow th of population 
pressure M _ Under similar conducive conditions the 
resultant pressures from the anthropogenic environment 
lead to put constraints on the availability of cultivable: 
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land- With the result, the man-land relationships art 
further complicated. Thus, the h uma n agency is natu¬ 
rally a ip non passive" factor* in this model that might 
be associated with that of the differential accessibility. 

In the same vein the core-periphery or the core- 
buffer /one model, by virtue of the above mentioned 
common denominator, be coupled with the model of 
differentia] accessibility. Originally conceived for the 
Peten core area of Guatemala, this model highlights the 
lack of basic resources that leads to the development of 
exchanges with the surrounding buffer /ones with ample 
resources* 7 , A disciplined control over lire resources 
warrants an elite class which, in turn, paves the way for 
social strati Heat Jon, 

A brief digression, Technically, when multiple 
causes ire considered 1 *, the causal factors could be 
reduced to sets of enablers, pre-conditions and prime- 
muvers* The enablers'" are not essential or absolutely 
necessary for the growth of civilization, howsoever slow 
or gradual* The enablers, however, stimulate growth 
under adequate preconditions. 

As stated for the model of environmental circum¬ 
scription* the mode) of the differential accessibility U 
mainly based on, for example, the differential distribu¬ 
tion of amble hud. This hastens the growth of elite class 
and subsequently that of the stratified urban form of the 
society. Not only such distribution of arable land but 
also that of resource material, craftsmanship or demand 
provides opportunity for comparable growth® 1 . The grow¬ 
ing elite are, as a rule, considered to be engaged m 
offensive or defensive actions 33 or their control*. The 
latter aspect seems to be present in a minimized form 
during the Harappan period in Haryana, 

In the form of preconditions, Lhc natural distribu¬ 
tion of mm and beast, land and minerals has differen¬ 
tially yet definitely preceded the emergence of the strati¬ 
fied society. This ordinarily satisfied the an ic rodent or 
preconditions*". The primemovers were as Usual, func¬ 
tional in lhc form of internal socio-economic develop¬ 
ment, local and long distance trade or interactions at 
varying degree of intensity. 

The crafts-persons of Haryana* contributed towards, 
at least, a semblance of a strati Tied society and in infra¬ 
structure, They might have compromised with an acute 
shortage of raw materials, especially metal orc* p from 
within the present geographical boundaries of Haryana. 


There arc only a Few copper mines, for instance, con^ 
centrated in gingham (28* 06 N: 75* 04 E), Bated (27* 
83 ' N;75 # 49' E) and the well known Khctri M belt ( 1ST 
5 (TH; 76* STB)* So far, no gold mines arc documented 
for the area. It is another matter though that small scale 
panning was occasionally practised for gold in the 
ephemera] streams of Sksa. But, the crafts-ptrsofls 
dared to innovate despite all odds (sce below). 

Incidentally at Banawaii, exca vations have unearthed 
lhc remains of a merchant 7 * bouse* - . This structure is 
associated with mercantile activity on the basis of the 
excavated seals, weights, gold and earndian beads. It 
must be recalled that the sources for semi-precious stones, 
like camelim* are rare in Haryana. There Ls all likeli¬ 
hood that i majority of inch items as semi-precious 
ca radian beads reached centres like Buna wait* is 
finished by-products of vigorous trade. To a large 
Hurappan region, the lapidaries of Sauroshlra arc likely 
lo be the chief exporters, significantly relying upon the 
rich tribes of Ralnapura*. Thus. Banawali might also 
have functioned as a redistributive centre. 

A singular example of in unfinished bead repotted 
horn MilhathaP points to be isolated practice of be»d- 
ninking at i very low key. Despite this evidence it is 
relevant to suggest that lhc sites like Banawafi matured 
due mainly to their strategic location by the inland trade 
routes". Bans will's status becomes comparable to that 
of a frontier settlement® for this region. In India* Haj nali* 1 . 
for example, is known to have enjoyed similar periph¬ 
eral location. 

From Haryana metal artifacts are also excavated 
front MilLaihal 11 The small scale of excavations is, 
however, responsible for be paucity of metallurgical 
finds. Some metal artefacts are reported from unstralifted 
contexts from the adjoining areas 11 . At the existing level 
of research, the discovery of these surface finds, 
allhough important*, fails to compensate for the overall 
scarcity of to eta) objects from Haryana, With these 
limitations and in view of the depleted resources, it 
could be conjectured that though conversant with it, the 
metal technology w r as not fully exploited by the 
contemporary smiths. On the other hand, a das* or 
segment of population, familiar with the technology t 
might certainly have helped the differentia) growth of 
riyllization. Especially, the coppersmiths must have con¬ 
tributed to stratification from the study area. 
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Symbolically, metal objects are often regarded as 
denoting “political or social power - " 1 . Their possession 
symbolizes t higher itatus. to certain extent- u 
already said, metal technology is deemed to have devel¬ 
oped at a low key in Haryana. R however, played a 
"distinctly minor role” as in pre-Hispanic Meso-America. 

In conclusion, the negative evidence of excavated data, 
remains to be properly ascertained in conjunction with 
studies on the relationship of deficiency and differential 
distribution of craft-specialization 1 *. 

The indiscriminate expansion of towns and rapid 
industrialization have, in the more recent past, altered 
the distribution pattern of arable land. This pattern 
might naturally have differently obtained during the 
period of the Ha rap pan civilization. However, the pic 
ponderance of archaeological sites in the present fertile 
/npry of Haryana, raises the possibility of the rotttlt* 
lion of the growth to the fertile patchc* of land. 

The size-based classification of sites is now fairly 
acceptable 4 *. U la indicative of the survival and 
co-existence of ■ strong rural element throughout the 
long spaa of the HarappaO Civilization. Uninterrupted 
u it might seem to be, this continuum is ail the more 
significant for the rise of the civilization in Haryana. 
Even with the gradual increase in modern urban plea¬ 
sure*. the state continues to enjoy a predominantly rural 
ambience. Enlbnographic parallel* * IC , therefore, sup¬ 
portive of a bias towards the rural side of the scale. 

The dense forest cover aright have, in places, 
restricted the avail ability of laud fat settlement and 
agriculture. Fairservis tT bad earlier expounded that, 
holistically speaking, primitive and localized econo¬ 
mics were Inseparable segments of the economic system 
of the Harappaii civilization. In the present context, the 
site, for example, uf Kathaita (2'T32 23'N; >6 Is 30 E) 
and S inghwa l (29* 45 'SO "N; 76* l3'E)*rc located within 
the legendary limits of the Suraj Bbau of the 
Mahabbarata". If tradition contains truth, then the site 
of Balu (29* 40T5"N, 76’ 23T6"6) could be said lo 
belong to the stipulated domains of the Vyaa Ban - 

Although the forests might have reduced the easy 
availability of land for agriculture yet they obviously 
substantiated the subsistence level by providing diverse 
dietary items. More importantly, the forest cover mi* i 
have insured a higher reliability of rainfall while reduc¬ 
ing the risk of flash floods. Consequently, a morr 


balanced ecological cycle wa* favourably obtained in 
tbia part of the Harappin Civilization As cultivable 
areas were situated dose lo the forests, it enables the 
researcher to depose of ■ dynamic relationship*whereby 
hunter-gatherers might have co-existed in • dichoto¬ 
mous interaction with agriculturists l . 

Concluding Remarks 

ft ts unthinkable lo pinpoint a single major cause ia 
responsible for the rise of social stra tification in Haryana 
during the Hartppan period. Allchins have proposed 
three concurrent factors of local and long-distance trade, 
optimization of arable land and, perhaps, least Impor¬ 
tantly the stimuli from outside 11 it the factors contiibu- 
tivt to growth of the Harappan Civilization. Fairacrvi**, 
besides others, laid emphasis on similar factors. Thui. 
the thread* of differential accessibility, trade or, more 
appropriately, interactions and exchange* have rou stron¬ 
ger in this development. Subjectively speaking, 
a degree of impetus wa* also provided by the exploita¬ 
tion of irrigation (?) potential, be it through rainwater: 
warfare (7), be it I'ia petty fends and skirmishes; and 
tremendous (7) population growth seen in proliferation 
ofsitd. The active pastoral communities simultaneously 
cd-irved with the primary agriculturist* and secondary 
hnnlef-galhercrs to give rise to drill net strata of society 
leading to the complex growth of the civilization. It i* 
pertinent to note. here. lha« Haryana baa typically re¬ 
in msd a ratio of a smaller number of Urge towns to the 
rural population. There is a lack of evidence to disprove 
or falsify Ihi* statement in the context under study. 

A word of caution before this article come* to it* 
close. The model-building exerciser arc not free from 
limitation*. It i* aptly said that models ire important 
only as "bnimiic device*” 1 '. Moreover, in archaeologi¬ 
cal terms, models are only rarely and exclusively con¬ 
ceived for the growth «r civilization* 1 ’- Thu*, model* 
have limited value a* aid. toward* explanation! of the 
growth of civilizations. But. adequate revision* or 
modification*, surely enhance their validity level. 
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Longer Chronology of the Indus- 
Saraswati Civilization 

5.P, Glttx* 


Da ling Lhc Indus—Sjiriswati Civilization has always 
been a serious a flair with archaeologists. listened as far 
back in time as 1924', just two years later than ihe actual 
discovery of the seals and sealings deep he low the Stupa 
Mound at Mohenjodaro 2 . This, of course, not to say that 
the seals and sealings were no I col I cried as surface- 
finds and also published earlier; Charles Masson tra¬ 
versed the mound of Ha rap pa in IS26\ and so also A, 
Burnt* in 18311 Cun nigh am also explored the mound 
twice — first in 1853 and then in 1856’. Dames pub¬ 
lished the seals in 1886; Cuntugbam published the seals 
in 1877; and Fleet published them in 1912*. But ill these 
attempts failed to understand the cultural and chrono¬ 
logical importance of these valuable objects. However, 
when Gadd and Sidney Smith published their article 
enlilicd, "New Links between Indian and Babylonian 
Civilisation" in the ft lustra led Weekly of London 1 , their 
real importance was firmly established, In 1931, when 
a detailed reporl of Ihesc seals and sealings were pub¬ 
lished by John Marshall in Mohenjodaro and the Indus 
Volley Civilizaion, the world was Orally convinced that 
the date of the Indus-Sariswati Civilization goes back 
to the -I111- 3rd millennium B.C at Mohenjodaro. He 
allowed 1000 more years for ihe formative period of 
this civilization. Similarly, he also visualised a long 
period for its decay. Vats, on the other hand, suggested 
3500 B.C. - 2500 B.C. for Harappa Mackay, however, 
proposed 2800 - 2500 B.C. for Mohenjodaro. Thus, 
before Mortimer Wheeler, the beginning of the Indus- 
Saraswali Civilization nf Harappa and Mohenjodaro was 
placed around 3000 B.C * 200 years", Wheeler re-exca¬ 
vated Harappa in 1946 (published in 1947) and dated the 


Indus—Saraswaii Civilization to 2500 - 1700 B.C. bracket'. 
However, these opinions, generally based upon India— 
Mesopotamian contacts, visualised through the evidence 
of the seals and sealings, got a severe set back when the 
radiocarbon dates started coming from a number of 
IndiiA-Saraswatt sites, Thus, Agrawal shortened this 
bracket slill further and proposed 23CMM75Q B.C, 1 ' as 
the maximum lime -bracket for this civilization, Bui very 
soon it was realised that there were serious discrepan¬ 
cies between the radiocarbon dates of a sample and the 
deudrochronological dates of the same sample. The 
same was true when the same samples were tested by 
other scientific methods. This realisation led to Ihe for¬ 
mula lion of many 'correction charts* fot ihe use of the 
archaeologists. Thus, in 1973 Dales proposed 2900- 
1900 B,C, lime-bracket for this civilization, and in 1975 
Brunswig proposed 2800-2000 B.C. In 1985 Rjuuhandran 
proposed the bracket of 3200 B.C. - 2100 B.C. jointly for 
ihe Early and Mature phase, of this civilization. Posschl 
and Ris5jnan also used the corrected dates and proposed 
2500 B.C. as the beginning of the urban phase of the 
fadus-Sanswili Civilization and 2650 B.C, as ihe be¬ 
ginning of ihe formative or early phase of Hies civiliza¬ 
tion — 150 years period represents the 'transitional' 
phase 11 . 

Here we arc proposing a longer chronology lor ihe 
Indus - Saras warn Civilization which is based upon Iht 
latest corrected radiocarbon dates 1 '. It will be seen that 
Marshall was not too off ihe poinl as far as the heginmg 
of this civilization is concerned although the grounds on 
which be had proposed ihe beginning of this civilization 
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11 Mohtnjodaro were entirely different - it was based Mesopotamian sites, dated at that point of time differ- 
upon the Indus-Mcsopotamian contacts as visualised cnlly than it is done now. 
through the discovery of the Mohenjodaro type seals at 

Relevant corrected radiocarbon dates dt terra inning the chronological bracket of the 

Indus-Saraswatj civilian (inn. 

Karly Julut-Sunaswull Plwsc (3100 8.C. - Him R.C.) 


Sample No, Radiocarbon Dates Calibrated 

(5730 Half-life) Dates 


Sites 

1 


Do mb SaduL 
(Per. n) 

L 18(1 E 
rhatcoaj 

Gu I)! Ei 

(Pd. n> 


Htiliial Wtst 

(Liic Koi Diji) 

BM-1949R 

Harappa 

BETA-33783 
Hearth, charcoal 

Harappa 

BETA-33874 

Glii/i Shah 
{Aniri/f iarappin 
Tnrtiilion) 

BETA-33358 

charcoal 

Gonur Dcpe Norlli 
(Namazga V p 
Karappan) 

BETA-33558 

Hulas 

PRL-1032 

charcoal 

tslam Ciiawki 

OKA-1005 

Ibang 

BM-2201R 

charcoal 

Jbukar 

P-2476 

charcoal 

Jodlipun 

(Gancshwar 

culture) 

PRL-275 

charcoal 


2550 ± 370 be 

3021, 29)6, 
2927 cal.B.C 

2385 * 155 be 

2883, 2796. 
2784 cal.B.C. 

2150 * 145 be 

2554, 2548, 
2491, c*J.8,C. 

2725 ± 90 he 

3203 eai .hc 

3338. 3213, 

2725 * 185 be 

3338,3213, 
3203 cal B.C. 

2325 *70 he 

2867. 2808. 
2772. 2723, 
2699 cal.B.C. 

2540 ± 60 be 

30)8. 3001, 
2926 cal.B.C. 

2560 *155 be 

3028, 2985, 
2930 cal.B.C. 

2335 * 105 be 

2870, 2806, 
2774, 2720, 
2702 cat. B.C. 

2440 ± 115 be 

2903 cal. B.C. 

2520*310 be 

3371 cal. B.C. 

2540 ± 165 be 

3018. 3001, 
2926 eat. B.C. 
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1 

2 

3 

4 

Kjhhftngaci 

TF-24I 

2265 * 95 be 

2853, 2882, 


charcoal 


2655, 2644. 

2615 cal-B-C. 

Kdlibangan 

TF-155 

2370 * 120 be 

2879, 2799, 


charcoal 


27SI, 2711, 

27<J9 eil.B.C 

Kof Diji 

p-i% 

2605 * 145 be 

3070, 3040 


charcoal 


2781,2711, 

2709 cal. B.C. 

Km Di}i 

P-180 

2255 ± I40bc 

2851, 2830, 


charcoal 


2653 cal-B-C. 

Km Drji 

P-179 

2335 * 155 be 

2870, 2806, 


ash and charcoal 


2720, 2702 
cal. B.C. 

Uk Largai 

BM-2402 

2345 ± 50 be 

2872, 2804, 


charcoal 


2776, 2717, 

2704 cal, B.C. 

Mebigarb 

LY-I52S 

2365 ± 145 be 

2877, 2800. 

{Pd. IV) 

charcoal 


2780, 2712, 

2708 cal.B.C. 

Mundigak 

gsy-sj 

2360 *155 be 

2876, 2801, 

(Period 

charcoal 


2779,2714. 

ms) 



2707 cat. B.C. 

Prabbai Patan 

PRL-90 

2415 ±115 be 

2892 cat. B.C. 

(Period I) 

dlJHCtKlI 



Ram Gbimdat 

P-2I49 

2790 ± 60 be 

3360 cii. B.C. 

(Pd. IlIA) 

burnt seeds 



Re h in an 

VMS' 1699 

2355 * 70 be 

2875, 2802, 

Dtieri 



2778, 2715, 

(Pd. II, 

Ko* Dii!) 



2706 cal, B.C. 

Re bin an 

PRL676 

2705 ± 115 he 

331,3226. 

Dhrri 

charcoal 


3185, 3155. 

(Pd- !i, 

Keebi Beg) 



3147 cal. B.C. 

Sarat Khola 

BM-1936 R 

2295 * 255 be 

2860.2817, 

(Pd. II A) 

charcoal 


2693, 2684, 

2662, 2633, 

2626 cal, B.C. 
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24 


1 

2 

3 

4 


Saai Shota 
fPd. II A) 

BM-1944 R 
charcoal 

2450 * 255 be 

3334, 3219. 
3189,3152. 

3148 cal. B.C. 


Sam Khali 
{Pd. ItA) 

BM- 19*12 R 
Charcoal 

2305 * 125 be 

2362, 2814, 

2738. 2728, 

2695, 2679, 

2665. 2630, 
cal. B.C. 


Surkotadi 
(Pd. I, A, 

(Mid levels) 

PRL-85 

2315 * 135 be 

2865, 2810, 

2747, 2725, 

2697, 2674. 

2668. cal. B.C. 



Tic overall chronological bracket of the Early 
Indus-Saraswaii Civilization falls between 3300 B.C. 
and 2700 B.C. However, adequate allowance should be 
given to a number of factors towards which scientists 
engaged in radiocarbon dating methods have drawn our 
allcnrior* repeatedly — contamination of the samples, 
erratic dates, pit-falls of excavations* Limited amount of 
the samples, etc The overall assessment, therefore, 
colors to the hard [act that the beginning of the early 
Indiu-Sirnswiti Civilization goes back at least to the 
31st century B.C. U while the effective data of the end 
of ihis phase, nr else, which is more logical to stale, the 
beginning ol the immediately overlapping phase, called 
Ihe 'Mature Indns^araswali Civil ization', is to be placed 
in the 28ib century B.C. It need hardly be reiterated that 
the culture-change process involved in the Indus- 
Saraswati phenomenon is lobe viewed in the Evolution¬ 
ary Model of our understanding of the past: no one has 
shown it more forcefully and convincingly than Mughal 
who has spent more (ban half of his academic career 


only in establishing this fact; all others have only ech¬ 
oed what he proposed as fit back in time as I97CP - . This 
has been so in spite ol the fact it has yet lo be convinc¬ 
ingly demonstrated as to whether or not the Indus- 
Saraswati script, seals and sealings and, weights and 
measures evolved out of some previously made at¬ 
tempts or not 1 * 

Lei us now look at the calibrated radiocarbon dales 
of Ihe beginning of the Mature or Urban phase keeping 
dearly in mind rhat the beginning of Ihe Mature Phase 
did not mark ihe end of the Early Phase culture-con^ 
pies; here we arc deeding with n typical example of 
'change wilb continuity*, The characteristic features of 
the Early Phase ton tinned to determine the everyday 
life of I he people. This has been so inspite of fuel lhal 
the everyday life of the people had by now greatly 
changed because of certain innovations which 
power into the hands of a select group of people who* 
with this superior power* effected great changes in the 
quality of everyday life, generally called ‘urbanisation 1 * 


Site 


t 


Harappa 

(Transition 

Early/ 

Mature) 


Mature Vndu&-Saftuuuli Ttiftse (2&1K) B.C, - I9U0 fl + C*> 

Sample No, Radiocarbon Dales Calibrated dates 

(5730 Years Half Life) 


2 


3 


4 


2863, 2812, 
2742, 2776. 
2696, 2677, 


2666 til. B.C 


W1S-2142 

carbonised 

wood 


2316 * 65 be 
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1 


Marappt 

(Mature) 

Kalibangan 

(Mature) 

Katibangm 

(Mature) 

Kalibinggn 

(Mature) 

Lot ha I 
(Mature} 

Lethal 

(Mature) 

Mnbettjodaip 

(Mature) 

Mohepjodaro 

(Late 

Maluir) 

Nausharo 

(Mature) 

Pirak 

(P* I) 


Prabhas Pa tan 
(Mature) 

Rehman Dhcn 
(Pd. Ill; 
early/mattrrc) 

Rojdi 

(Mature) 

Rojdi 

(mature) 

Rojdi 

(Mature) 


2 


WIS-2140 

charcoal 

TF-942 

charcoal 

TF-I52(BS) 

eba renal 

TF-138 

charcoal 

TF-136 

charcoal 

TF-135 

chrcoai 

P-1177 

charcoal 

TF-75 

charted 

grains 

BETA-18843 

LY-1641 


TF-1286 

charcoal 

BM-2062 R 
charcoal 

PRL-1091 

charcoal 

PRU1085 

charcoal 

TF-199 

charcoal 


3 

2470 ± 70 be 

2225 ± 115 be 

1725 ± 130 be 

1215 * 105 be 

2080 * 135 be 

1555* 130 be 

2155 * 65 be 

1760* US be 

2540 * 70 be 

2250 * 300 be 

1755* 95 be 

2130 * 115 be 

2325 * U5 be 

2190 ± 115 be 

1750* 105 be 


4 


2913 cal. B.C. 


2586 cal. B.C. 
cal. B.C. 

1923 cal. B.Q 


1391, 1334, 
1327 cal. B.C. 

2461 cal, B.C 


1735. 1717, 
1701 cal. B.C. 

2556, 2546, 
2493 cal. B.C. 

1961 B.C, 


2598 cal. B.C. 


2250, 2245, 
2652, 2647, 
2617 cal B.C 

1953 cal. B.C. 


2470 cal B.C. 


2867, 2808, 
2772. 2723, 
2699 cal. B.C, 

2573. 2535, 
2506 cal. B.C 

1947 cal, B.C. 
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l 

2 

3 

4 

Sborlugai 

NY-120 

2245 ± 100 be 

2651, 2640. 

<Fd, I* 

charcoal 


2610 cal, B.C, 

{Mature) 




Sborlugai 

NY-425 

2210 * 105 be 

2580 cal. B.C, 

(M. h 

charcoal 



Mature) 





Late Lndus-Suraswari Phase (1*00 B.C. - NOG B.C.} 

Once the Mature or Urban phase of the hidus- 
Saraswati Civilization siaricd lading uni, around 
1900 8,C, I he Laic Indui-Saraswiti phaseor Civili/a- 
tkm Started. During this phase two Lhings happened: (i) 
The cities started disappearing and villages multiplied 
(their number and nalure of concentration, Of course, 
did not follow a single pattern) with strong regional 
bias, and (ii) certain Indus-Saraswall crafts continued 
bin some old and new local potteries predominated, 11 

These two characteristics make a very strong case 
in favour of the theory dial the Late litdav-Saraswatt 
Civilization was just a change in the 'form' of the 
culture which was continuing from tin late fourth 
millennium B.C., and not the emergence of a new 
culture under any foreign impetus, or else challenge. 

It may also be noted that it was during this phase 
that the so-called Need ithic-Chalcolil hie cultures, 
particularly the Banas, the Kayatha and the Malwa cul¬ 
ture-complexes, which flourished in Rajasthan, Central 
India and-Maharashtra, closely interacted with the last 
sub-phase of the Mature Jndus-Saraswati Civilization. 
I) clearly show's that in spite of strong regional bias, 


which the period witnessed, there was nothing like 'splen¬ 
did isolation of villages marked by self-sufficiency ', an 
assessment sometimes made for the settlements. The 
‘oral tradition' seems to have played a strong role in the 
life of the people. Hence we see, for example, mother- 
goddess figurines, bull figurines and the depiction of 
pifml leaf on pottery still continuing as manifestations 
of age-old popular beliefs. Steatite, shell, faience and 
camelian objects of everyday use, such as the bangles, 
beads and various other ornaments go a long way to 
prove that the Indus-Saraswali traditions in crafts con- 
tiuued lobe practised. It is true, however, that Hartppa'a 
‘Cemetery H* presented a far different farm of material 
culture than the Lothal B’ culture, and Lothal B' 
culture is different from Late Rcjdi culture, and this too 
was different what Hulas (upper levels) presented; but il 
only reiterates what we observed earlier — the Laie 
Harappan develops regional culture-complexes although 
certain beliefs and crafts of the old traditions (Mature 
Indus-Saniswaii) still continued to be practised. 

Let us now look at some of the calibrated dates to 
fix Ibt time-bracket of this phase of ihe Indus—Saraswati 
Civilization. 


fjrle Iniluv-Niirinwj'ij pha*,. , j .;ix> [t,C. - J4IMI |j,C.) 


Sample No. Radiocarbon Dales Calibrated 

M,lcritl (57J0 Y« Half Life) Dates 


Daimahad PRL-426 

(post-Urban) charcoal 

Daitnabad PRL-657 

(post-Urban, charcoal 

Pd- II) 


1760 * 155 be 1961 cal B.C, 

12&5 a 105 be 1424 eal. B.C, 
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1 

2 

3 

4 

Daimahad 
(post-Urban, 

?£ Ill) 

BS-IS2 

1275 ± 95 be 

1420 cal. B.C. 

Kalihangan 

TF-J38 

1215 x 105 be 

1391, 1334, 

1327 cal. B.C. 

Kalibangan 

TF-1S2 

charcoal 

1725 * 130 be 

1923 cal. B.C. 

fCatdai 

(Late 

Bronze/ 

Early Iron} 

R-476 

burnt human 
bones 

1295 ± 155 be 

1428 cal. B.C. 

Locbuar 

III 

(Pd-iv, 

Chaleo] ithic) 

P-2584 

charcoal 

1285 ± 60 be 

1424 cal. B.C, 

Mohenjodaro 

(Late 

Mature) 

TF-75 

charted grains 

1760 ± 115 be 

196t cal. B.C. 

Prabhas 

Palau 

(Laic. LRW) 

PRL-I9 

charcoal 

1245 ± 165 

1406 cal. B.C. 

Rojdi 

(Mature) 

TF-199 

charcoal 

1750 * 105 he 

1947 cal. B.C. 

Sibri 

Period VIE C 
or later) 

BETA-26 

1365 ± 60 be 

1514 cal. B.C. 

Shoftugai 

(Pd. Ill 
post-Urban) 

NY-424 

1325 ± 345 be 

1445 cal. B.C. 

' jjP- 


Phtt far <1 new nomenehtiure: The iadas-SonuieaiiCm* 
Hatton 

Once upon a time the culture complex, revealed at 
Harappa and Mofcenjadiro, was called the ‘Indus Valley 
Civilization’ or just the 'Indus Civilization’, but then it 
was revised and called the ‘Hmppan Civilization’ 1 *, 
Still Uter it was called Ihc 'Hanppan Civilization of 
Ottaler Indus Valley*, Although all these terms an 


interchangeable, scholars have given (heir own reason¬ 
ing while using a particular term. Those who used the 
terms Indus' or ‘Indus Valley Civilization' pleaded 
that this was the major river on the banks of which the 
largest town of this civilization. Mobcnjodam, was found 
along with several smaller ones, hence this nomenculturc. 






IB 
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Those who used ihe term 'Hsrappan Civilization' rea¬ 
soned that since the culture was first located at Harappa, 
on the River Ravi, in 1826, nearly a hundred years prior 
to the discovery of Mohcnjodaro. in 1922, we should 
belter use a term after the name of the place where it was 
firsi discovered. And those who use the term 'Greater 
Indus'opined that since the civilization is no more con¬ 
fined to the Indus Valley — its remains have been found 
in Baluchistan, Afghanistan, Gujarat, Rajasthan, 
Haryana, etc. — it is but logical to use ihe term 'Greater 
Indus'. Since every logic has a reasoning, this loo has a 
reasoning though it is a completely outdated practice to 
prefix ‘Greater’ with a Civilization or even human be¬ 
ing. There may have been some justification in 197(1 to 
use this term because at that point of time the world had 
not known the existence of hundreds of Early Harappan 
sites in the dried up bed of the Saraswsti-Ghaggir- 
Hakta stream but now it has not even that justification. 
To recollect, once it was a common practice to use the 
term ‘Greater India’ to cover Ihe whole of South-East 
Asia where the Hindu Civilization had travelled, but, of 
laic, il has been completely given up on the grounds that 
it has political and Cultural overtones where the promi¬ 
nence of India was sought to be established over the 
neighbouring countries, a feeling which was absolutely 
understandable. TbeGrcal Msuryas, the Great Mughals, 
Alexander the Great, Great Britain now find place only 
in the golden dust bin of historiography. It is, therefore, 
better if we are able to coin a term which is based upon 
the ground realities, that is which is based upon solid 
archaeological data. It is now more than clear that if we 


have to coin a term which uses the name of* river then 
we should retain the lodus because of the I acts: (i) that 
on its banks lies perhaps the biggest, and also most 
extensively excavated, site of Mohenjodaro, around <400 
hectares, 1 ' (ii) it has been used repeatedly for the last 70 
years, anil (iia) on its banks around three dozen sites of 
this civilization ate located. However, and this is, to my 
mind, most important, there are several times more sites 
on the batiks of ihe river Saraswali and its tributaries 
than on the banks of the Indus, Mughal has already 
plotted 363 sites Only in CbolLslan. U. old Babawalpur 
State. u There are 25 sites which A Ghosh explored on 
Ihe Indian side of the Saraswali in District Gangs nugar" 
J.P. Joshi and others located 62 more sites further east 
in Punjab, Rajasthan and Haryana,Thus, there ire as 
many is 5D0 sites, if not more, on the River Saraswali 
and Drishadvali (old courses and new courses together, 
plus their tributaries). Obviously, ihe Saraswali played 
a very vilal role in the formation and development ol 
this civilization. How long and why at alt should wc 
ignore the fact that the River Saraswali was an equal 
partner, in fact senior and bigger (here several ‘Pre- 
Harappan’ sites exist) in the evolution and growih of 
this culture-com pi ex.*' It is, therefore, argued that the 
realities of the situation demand that wc should adopt a 
nom ends lure which includes ihe names of both the 
major rivets in the basins of which ibis unique civiliza¬ 
tion Of Ibc Ihen contemporary bronze age world flour¬ 
ished." Hence, ihe civilization has been here cmilled by 
us is the 'Indus-Saraswali Civilization.' 
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Fresh Observation! 1 *- In B.B- Lai and S.P, Gupta (E6l) FronOert 
of the Mas Civilttatien (New De lhi, 1984) Op. A pp 5J1-537. 

20 Josh). J-P. Madhu Bala and Jassu Run, The Indus Civil in Iron: 
A Rewniidetalion on the beau nf Distribution Maps", lu BB. Lai 
and S-P. Gupta (Ed*) 1984 op of- pp. 511-530. 

21. Mughal. 1982 op. dc, clearly shows that at lent two culture*, a 
Neolithic Culture (Jnlilpur Neolithic), and after thaL H«h» Cul¬ 
ture. preceded the Early Harnpp* Culture la that pan of the twain 
of the SirmawDi which lie* in thn Cholimas Desert which, before 
1947, formed part of the Bahnwelpur Sun. Thii is not the ca*e 
with the basin of the Indus rivw. Alio, Mughal. M.R. ’The 
PtDtolt irtnrie Settlement Patterns in (be Cboliaiaa Desert". In M 
Taddei (Ed.) South Axinn Archaeology 1967 (Naples. ISMEO. 
1989) 

22 | an extremely thankful to Skri K.S. RaroadiandrM. Dr. Dilip K- 
Chakrsbani and Dr. G.L Posaehl for several rounds of discussion 
with them on this issue. Sec alio, 1LS Rnmacbnadrin. "Doling ibe 
Indue CivililJiioo”. In KB. Lol and S.P- Gupta (Ed*.) l«4 op 
dir,, pp, 538-539. 


The Harappan Horse was buried 
under the dunes of... 


On 16th of December, 1991 1 was pleasantly sur¬ 
prised to be suddenly congratulated by a galaxy of schol- 
ais on the eve of ih t Indian Archaeological Soeiciv 
nscii at Bhopal. From ihe podium of the inauguration 
hill, it w as declared by one of the scholars, who matters 
in Indian archaeology, in lire presence of political and 
scholar-luminaries,, Ihal my findings about the presence 
of skeletal remains of ‘True (domes*Seated) horse' at 
Surkolada (Gujarat), a H&tappap she excavated by Jagat 
Pali Josbi in 1971-72, have been found lt> be absolutely 
correct as they hive now been confirmed in writing 
(13th Dec. 1991) by Prof, Sand or KokonyL Archaeolo¬ 
gist and Director of ibe Archaeological Inslilute, 
Budspcsl, Hungary, who has spent more than 40 years 
^his life in the study of horse and horse alone, in Asia 
tod Europe. 

The credit Tor publishing Ibis epoch-making find¬ 
ings goes to PurQtmtM which published this article in 
it* Number No. 7 L 1974 Everyone in the hall applauded 
clipping for two minutes. This was the saddcM day lor 
me as the thought flashed in my mind that mv findings 
had to wait for lw o decades for recognition, until a man 
from another continent came, examined the mate rial 
am] declared that Pharma was right’. When will wc 
imbibe intellectual courage not look across Ibe borders 
for approval. The historians are still worse, (hey feel It 
is an attempt on the part of ‘rightists 1 to prove Hut Hie 
Aryans did oof come Id India from outside her bound¬ 
aries. Bui crulli must prevail, science is science* it is 
□cither icfr nor ‘right*. 

The immediate impact of Prof. Sitidor Bokonyi f s 
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seal of approval wras that many other excavators of 
Harappan sites started searching for the bones of Equus 
cabathis Linn- in (heir collection. 1 now leant fi am RS. 
Bbht, Ihe cxcavaiur of ibe Harappa n site of Dholavira in 
Kutch ilia I bones of "True Horse 11 have been identified 
from his collection also. When K.R. Alur, the 
renowned veterinary surgeon, who later turned an 
archieo-zoologist, examined the faunal remains from « 
bTge number of sues, declared Ihe presence of bones of 
Equus cahaihis Linn, from the Neolithic site of HaJiur* 
District Dharwad. Karnataka, there were scores of search¬ 
ing enquiries from archaeologists and historians; some 
even going lo Ihe extent of doubling some mix-up some¬ 
where. This led Alur and the excavator lo re-excavate 
Hallur and collect fresh samples ofanini.il bones wherein 
also the presence of horse bones were decisively estab¬ 
lished. Dr. Alur identified ihe follow ing bones of Horse 
from Hallur. 

S.No. 212 small metacarpal fspbnl bouci 

S. No. 467 proximal extremity of small metacarpal 

S.No. 497 Molar (from middle series) 

S-No. 5|7 Second phalanx 

In his paper on ** Aryans and Indian History: An 
Archaco-Zoological Approach", Dr. AJur wrote that 
Archaeological remain* of Animals, whatever may be 
Hie opinion expressed by archaeologists, it cannot eilher 
deny or alter ihe finds of a scientific fad that the horse 
was presenl ai Hallur before Ihe (presumed) period of 
‘Aryan invasion" ,„J 

Dr. Alur ■wrote about the erroneous findings of 
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Jhg Ifarappan Jforj? Mi buried under the dune j tf .... 

earlier archacO'ZOologisis like S. Swell* and B, Prasad* 
who* not acting strictly on the basis of scientific rind' 
mgs but biased by Lhc opinion of their British masters, 
declared 4hiHherc is no evidence of the presence of the 
foorsc in the Indus Valley’, though they declared that 
they bad recovered ■ Lew metacarpal* of the domestic 

After critically examining the data of Swell and 
Prasad J. C. George of M- S. University of Baroda stated 
that tbe “the study of the above table of comparative 
measurements shows beyond dmibi ilia [ ibr metacarpks 
recorded by Prasad aTC definitely not of domestic ass 
and it is, therefore, possible to conclude (bat (he smaller 
size of horse did exist in Harippa. Il is rather incredible 
llidl in a great civilization like India, (he horse alone 
should be conspicuous by iLs absence, while allied 
species like that of the ass have been identified It is 
equally unbelievable that the domestication of the 
prehistoric horse has been established in all the 
neighbouring countries such as Turkestan and Palestine 
hm not so in India". 

After S.R. Rao 1 discovered a terra cotta figurine that 
resembled true horse, B,Natb a , after examining Use ani¬ 
mal skeletal remains from Lothal, identified the bodes 
of rhinoceros, elephant and true horse {EquMS cabalius 
Linn.), Though the rhinoceros has so tar not been found 
on the Lethal scats, terracotta figurines and bones of the 
animat were found from the site. Rao suggests that the 
horse bones it Lethal came from the Mature ] larmppirt 
levels, as at Surkolada, He noted* that the horse was 
known in the 4th phase of Loth a 1 A (Mature Harappan) 
as well as in Lulhal B (Laic Harappain) 

As early as in 1963, B. Nalh T identified the remains 
of lhc horse {Etfuus atbattus Linn,) and the Indian 
elcphanl (Elephas maxima* Linn.) from the u 11 worked 
collection from Harappa, lying with the Zoological 
Survey of India. The skeletal remains of the horse were 
recovered from Area G or the site. Naih claimed that 
this was the first record of the true horse and the Indian 
elephant from the region, Bhola Nath bad also reported 
the bones of true horse from Ropaf. another Mature 
Harappan site in Punjab. 

It is really strange that no notice was t,ik mn. by 
archaeologists, of these vital findings and the oft* 
repealed Lheory Hint Irtie domesticated horse was not 
known to the Harappans' continued to be harped upon, 
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coolly ignoring these findings to help our so-called 
veteran historians and archaeologists of Wheelers 
generation to formulate and propagate their theory of 
'Aryan invasion of India on horse back', even though 
the tern aivirobi never occurs in the Rigveda and there 
is absolutely no proof that horse-driven chariots were 
used by very many other hordes of people who entered 
India in the early period as is known from very many 
historical and archaeological sources. 

As far bark as 1964-65* w r hcn I 'was panicipaijng in 
the excavations conducted ai Kilihangan, I had lhc 
opportunity that year tin work in the pottery-yard where 
everyday *s collection of the animal skeletal remains 
from different trenches used To be siorcd and sorted out. 
While going through the collection, 1 could notice lhc 
bones of Equus caboHu* Linn, from lhc following 
trenches. 

L KLB - I, F.I2, Qd. 3 K date 84*65-Upper molar. 

2- KLB-2, XA If, street 3, dale 3042,64 - Fragment of 
shaft of distal end of femur. 

3, KLB.2, XA Il + blralum 3, dale 3042.64 -Dblal end of 
left humerus. 

Liter* on enquiry from the Zoological Survey of 
India (vide iheir Idler dated 30ih November, 1992) ] 
was supplied with the identification report on Kji libangan 
animal skeletal remains and 1 reproduce il below. This 
list very clearly contains Equus Cabaiius Linnaeus (the 
true btMse). 

Animal species (faunal remain rj reported from 
Kaiihangdrt, Gangart0gar t Rajanhan. 

L LameUidem margtnali* (LimarckJ-The Fresh water 
mussel 

2. Pamysfa corrugata {Muller)-Thc Pond snail 

3. TektVrtei flsi i-The bony Fish 

4. Kachuqn locum (GrayJ-The roofed turtle 

5. Btiwqur baska (Gny)-Thc River terrapin 

6. Chitra indfca Gray-The Nittow head* Soft shell 
turtle 

7. Lisseray* panemsa Gray The Tndo-Gaogatic flop shell 
turtle 

K. Giillus sp.-The domestic or Jungle fowL 
9, Cahtmba livid Gmdin-Thc Rock pigeon 
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10. Cants fomitiaris Linnacus-The Indian pariah dog 

11. Conte lupus Linnicus^Thc Indian wolf 

12. Fobs chans Guide ns tacdt-Tbe Jungle Cat 

13. Elephus maximum Linnaeus-The Elephant (Indian} 

14. Rhinoceros unicornis Linnacus-The Great One- 
horned rhino 

15- Equus esims linnaeus^The domestic ass 

16. Equus hem ions Pallas-Wild as.s 

17. Equus cabal lus Linnaeus-The horxe 

IS* Cervus duvauceli Cuvicr-The Swamp deer 

19. Cervus unkobr Kcrr-The Sanibar deer 

20. Axis ox is Erexkben--The Chita! deer 

21. Mumiacus mumjak-Zi mmermanri-The barking deer 
22- Sus scrpfa LJnmeuss-Tlie Indian pig wild or domes¬ 
ticated 

23. Bos indicus Linmeus-Thr Zebu of bumped cattle 

24. Bos gaum* H. Smith The Indian Bison or Gaur 

25. BubohiS bubo Its Linnaeus-The water buffalo 

26. Ovis oriental is vigaei Blvib-Thc Wild sheep 

27. Capra hi reus Linnaeus-The goat 

28. Boselaphus traqcamelus Pallas-Thr Nilgai 

29. CitJirefus tiromedoHns Linnaeus-The one humped 
camel 

30. Come fin sp.-The camel 

As already reported in brief 1 in Purafaltva No. 7 
and ip detail in the report op Snrkolada excavations*, 
bones of inic horse {Eittius cnhathis Linn,) were clearly 
identified as far bach is 1974 by ihc author. When 
shown to Dr + Alum Dharwad, he confirmed tfte find¬ 
ings and wa* happy lo know that bis finding front 
Hitfur are not isolated findings. During the si me period 
when 1 was co-authoring the report on ultima! skeletal 
remains from Malvan (Gujarat), i Lite Harappan site, 
jointly excavated by Jigat Pali .tebi and F. IT AJkbin, 
we had identified the presence of the bones of Equus 
cnbaltus Linn, from Period l t Le,, Late Hatippan- 
Unfortunately, this detailed and important tcporl, 
written m 1972-73 and submined immediately to ibe 
excavators, has not been published so far. Specimen No. 
63 and 25 arc the bodies of the lumbar vertebra of 
horse. Their transverse processes are cut off at the base. 
The poinl of identification is the thickness of this base 
which is present in case of cattle. *Thc medial part of 
the 6th process is thick, the latent pan thinner, narrow 
and curved toward. The medial part of the 5tb is also 


somewhat thickened - Horae' 1 “their borders ire thin 
and irregular and bear projection or variable size and 
form'Cattle. The cha racier present is a diagnostic point*. 
At Surkolada the bones of true horse (Equus caballus 
Linn.) identified are from Period LA, JB & 1C. These 
periods have been dated on the basis of Radiocarbon 
determination n under. 

Period IA 

FRL 85-4365*135 BP 2315 BC 

TF 1305 - 3890 * 95 (4005 ± 100) BP 2055 B.C. 

TF 1310 - 2810 * 95 (3920 ± 100) BP 1970 B.C, 

TF 1304 & 109 - 3645 * 90 (375 * 90) BP 1805 B.C 

Period IB 

TF 1295 - 3635 * 95 (3770 * 95) BP 1940 B.C 
Period IC 

TF 1297 - 3635 * 95 (3740 a 95) BP 1790 B,C. 

TF 1311 - 3625 * 90 (3730 ± 90) BP P80 B.C. 

TF 1294 - 3620 * 95 ( 3730 t 100) BP 1780 B C 

TF 1307 - 3510 ± 105 (3610* 100) BP 1660 B C, 

With the correction factors, the dates fall between 
240QB.C and 1700 B.QJ* 

In Period 1A Equus eabailus Unn. was 1.2%* in 
Fcriod IB 2.2*™ and in Period IC 1.49%. This show's that 
horse meat formed pan of the diet only marginally 
because cattle bones predominate. 

The bones recovered were very distinctive, fiisl t 
second and third phalanges and few vertebral fragments. 

Incissors ; 2, one 1st and the other 3rd incisor. Both 
from Ibe middle revels of Period IB. 

Molar : 4 F Two from early levels of Period IC 

■nd two from early levels of Period [A. 

Canon bones j 2, one from the late levels of Period IA 
and the other from the middle levels 
of Period IC 

First phalanx : l f from Ibe middle levels of Period [C 
Second phalanx: 2 + One Grom early levels of Period LA 
and the other from the late levels of 
Period IC. 







TheHafapptm Hone huried under the dunes of 

From the above it could be seen that bones of Equus 
cabalhis Linn, occur from Period IA id ICal Smkolada. 
The presence of a few Iragmen® of charred bones of the 
true horse is significant. 

The discovery or bones of Equns cabtflius Linn, 
from so many Harappsui sites and that loo right from the 
lowest levels clearly establishes that the |rue domesii- 
cited horse was very much in use hr the Hi rap parts 
though this nnimil did not find any pictorial, nr three 
dimensional depiction in clay, except one each at Lnihal 
and Mohenjodiro. In 1938 Mmckay SL bad remarked on 
the discovery of a clay model of horse from 
Mohenjodiro. T personalty lake it to represent horse. 

1 do not think we need be particularly surprised if n 
should be proved thru Ibc hoise exited thus curly at 
Mohenjo-daro"* About this terra coin figurine Whclelcr 4 ' 
wrote, ‘"One lemcolta from a late level of MohenjodivO 
seems to frprtsenl ft horse, reminding us lhat the jaw 
bone nf a horse is also recorded from the same time, and 
tlinl the horse was known si coiLsiderablyearly period in 
northern Baluchistan". He notes. ‘There is no evidence 
of any kind for Ihc use of She ass or mule. On The other 
hand the bones of hurst: occur at a higher level ar 
Mnhenjodaro and fmm ihe earlier (doubtless pre- 
Ha rappati) layer at Rftnn Gbandar in northern Baluchistan 
both horse and ass ire recorded. It is likely enough Thai 
camel, horse and ass were in fact all familiar feature of 
the Indus caravans-** 1 

The above discoveries, of which no proper account 
was taken by ‘anti-buisc archaeologists* (del ibc rarely, 
or due to their technical ignorance, or else under undue 
influence of Ma rshall, FiggoLt and oihcrs whose theory 
of Aryan niigralioiv'invision of India was based upon 
Ibc absence of horse and iron il Hiirappan sites), demol¬ 
ish the arguments of Paqiola and others. To Parpola's 
oft-repeated argument that the horse is conspicuously 
missing among the many realistically depicted aid mi Is 
Setlina 1 *pertinently asked. 1 As ihcre are no depiction of 
the cow, in contrast la the pictures of the bull, which arc 
abundant, should we conclude that Hirnppa and 
Mohenjodiro had only bulls? What about that mythical 
animal, the unicorn, which is ihc most comment pictorial 
motif on ibc scab? Was the unicorn i common animal 
of the proto historic Indus Valley? Surely, the presence 
or absence of depictions cannot point unequivocally to 
the animals known....'" Further, "The depicted male 
animals do not cover all the fauna known to The Harappa n 
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Culture.' 1 in support of Sc thus observations it could be 
easily pointed our i ho I though the skeletal remains of 
camel (Cameus dromedaries Li mica us) have been duly 
reported from Kalihsiigan, Harappa L and Mohenjodaro 6 *, 
ihis animal docs not find depicted on any 1 bmippan.scal. 
Similar is the case of domestic ass {Eqms ttsinm )u 
After tire discovery of bones of Eqms cabaUus Linn, 
from Sukortada La! |T , though unwilling to believe^ was 
not so dogma tic. He reluctantly refers to an area outside 
the Punjab as being '"known for having had its own 
indigenous variety of the horse.* But after Prof. Sander 
Bnkonyi's categorical assertion op the findings of the 
author from Surkotada., his reluctance is perhaps no 
more There. How tong can any one justifiably ignore the 
cli s ms of sc iciU \ fit studies? Surprisingly Rom its Tbapar 
and R.3. Shanna chose not accept this evidence in an 
inlcniuticm.il conference held at 1CHR in 19B9. 

It would he wortliw'tiifc to refer to the latest M ASCA 
corrected dales 11 of Hanappan sites in relation to 
remarks of Pnrp-nla who holds that the evidence of horse 
bones at Harappa and Surkotadi dnc.% noE go earlier than 
circa 2fiOH B,C« 

Dales based on Radiocarbon and relative Dates 

Mohenjodaro 25QO480O BC 
Kj I i bargain 23504700 BC 
Surkotftda 2400-1800 BC 
Ulha] 2450-1600 BC 
MASCA Conectcd Dates 
Muhrnjo-daro 3100-1900 B.C. 

Lothnl A 3000-1900 B.C. 

Kalibangaa II 2000-1900 B.C. 

If however, we forget the evidence of horse from 
Harappan sites, then how would we account for the 
appearance of true horse from the neolithic sites of 
Koklihwa and Mnhagara in Ultar Pradesh? G.R. Shinna 11 
observs, "The fossils obtained troni the Gravels I and II 
of Bclart belong to Boi namad(cus i Bos huho[is, 
gravialitSi n/5* etepknx a pie lope p Bos, elcphas, sing 
deer, tquus, ctmlonia (tortoisej...,* Further. The do¬ 
mesticated animals include cait|c T sheep, goat and horse. 
Evidence of wild sheep goal and Equus have also been 
found from cemented gravels 31 & IV in the Bclan 
valley*. And with G.R. Sbarmn Desmond Clark and 
others were also associated in the excavations of these 
sites. 
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Tlj»i the hoise is an indigenous jtnni.il and was 
domesticated daring the times of the Harappan* is now 
proved beyond doubt. The only need now for our 
young archaeologists, in India at fetal, who unfoitu- 
H4leiy arc not well mined to handle animal skeletal 
re malm coming om from the excavations, need to be 
very cautious. They need not attempt my 'weeding out" 
the unwanted fragments and other pirts\ according to 
Iheir personal judgment and choice, to lessen the 
volume of the finds, for fear of cost and labour involved 
in transporting them to the headquarters. The entire 
bone collection, including smalt fragments, should be 
carefully preserved and labelled at the she. Th ty should 
nor be packed and transported like pottery and dumped 
for years or in some packing case for decades, to be 
examined by experts. It will be rewarding to examine 
(hem, firai in the field itself by an expert zoologist. 

Under rm circumstances the bones should be washed 
in the manner pottery is washed in the sites generally 


with hard brushes because that may destroy the vital 
clues and also hasten ihe process of decay. 

Regarding the occujmncc of only few bones of horse 
In excavations, it should be noted that ihe boise p whether 
in rural or urban set up. is tmi a prolific animal like 
catlle, sheep, goal, dogs, etc. Ihe bones of which are 
found in larger quantify in all ihe habitations! sites. Tie 
proportion of horse population to that of cattle is very 
much less, except of course, if by chance, wc come 
across a stable or a breeding centre. In a village only a 
few hones could be found in India even in the medieval 
period. There are many villages presently, which do not 
boast of even a single horse though the horse is well in 
use everywhere. Fortunately, the Harappan horse. tliaE 
lay buried under ihe dunes of ignorance, suspicion and 
prejudice of historians and archaeologists, alike, has 
new come out, unharmed, and now stands creel in full 
view of all. 
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Ayodhya and God Rama 

Ajav Mtfha SriAsnu* 


According to the age-old Indian tradition Rama 
Nourished, in the second aeon (ywgw) known as Tret3, 
thousands of years before Christ md considerably prior 
to Krishna who is supposed to have lived at the dose of 
the third yugt i ipvMpBm). These dates have been doubted, 
perhaps nor without reason, by ntany a historian as 
divergent traditions prevailed in ancienl India ip this 
mailer. 1 Irrespective of what one might think regarding 
the exact dales, the fact remains that the entire Indian 
tradition is at one in placing Krishna posterior to RSma 
and correspondingly the MakMbft&dtn episode later 
than the Rimayanti. This is ibo supported by ihc occur¬ 
rence of the Rflmfivana sioiy called there Rlmopaktiyana- 
purvan in the Vanaparvad of I he ifyhMbhSrata and ihc 
casual manner in which the Mahibh^raia refers to the 
Riimiyapa episodes should leave absolulely no doubl 
about the priori I y of I be RSm&yana lo the MtshibhMhUa M 
both is episodes and texts, 2 The doubts expressed by a 
few modem scholars have no ml basis id sland upon. 3 

The two epics as they are now available represent 
only the final form and their compilation was actually a 
gradual process. According lo M, Wintcmkc, whose 
opinion is commonly accepted by historians of Indian 
literature, Ihc original VtfJmUfpd if anr&yana* portraying 
R^nia only as 3 human being and bereft of a major 
portion of the first i \BSla) and the whole of (he last 
(Uttuni} knndu and a few other portions deifying RAnu 
and were added later T was composed in ihc fourth or 
third cenlury B.C. arid with all the later inlerpolalioiis T 
viz, Rftfo and Uffltra k&qttas as well all the later accrt* 
lions deifying RSma and Identifying him with god 
Vjshqi, it bad come inio existence by the close of (he 


second century A D/ 1 And ihc Mnh3bhirdtit n according 
ID the same authority, cannot have received its present 
form earlier than the fourth century B,C. and later than 
I he fourth cenlury A-D, 3 These latest dates are highly 
crucial for our purpose as they show thai by the second 
cenlury A D at the latest Rama had already come 10 be 
recognised as an incarnation of god Vishnu. 

The same is indicated by the rich cpigrapbtc and 
numismatic data. Leaving aside evidence of a general 
nature which may be interpreted as referring to RSma as 
an ideal human being,' wc may refer here to an iiupox- 
tanl inscription on a slone-skb from ihc well-known 
antiquarian site ofKiu&Intbf (modern Kosam. Allahabad 
district, Ullar Pradesh) which has been discovered re¬ 
cently. Ik provides the most important evidence on 
Rama's supreme divinity. The inscription is very frig- 
menlary, and much of its important portion is lost due 
ro the damage !o the stone, li purports to record some 
pious act performed by i gfihapati along with his son 
named Indraghosha in connection wiih Shagavat (God) 
Rania-Mriyaoa. The adjective blutgauts being in 
genitive singular, ft is apparent that the intention was 
probably to record the erection of a shrine of the god or 
insta lliiiou of his image or some emblem. 7 The inscrip¬ 
tion was dated, but i major portion is lost so that wc 
hive missed Ihc year, and only the day (TiYu v<i} re¬ 
mains. It is 10 + 1 ** tl The month may have been 
Keruika as Ibc eleventh day of of Hie bright half of this 
month and is/was regarded as very sacred by ihe 
Vaishnavas because of their belief ihm god Vishnu 
wakes up from his four-mo nth-long slumber ihit day, 
Pol lowing tliiii day, viz. KirUika iukia di&fosT is the 
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pinna or breaking the fast when the grihopati, whose 
ttamr is lost, must have performed ibis pious act. 
AJfhough the date is lost irretrievably, the paleographic 
features, the mode of dating and the employment D f 
Pra krit clearly show that the inscription belongs to about 
the middle of I be second century A.D. This record is or 
inestimable value despite its highly damaged condition 
for the history of the Rama cult. For it conclusively 
establishes that by about mid-second century A.D. 
Rama's identity with god Vislujn-NJriiyiina had be¬ 
come deep-rooted in public mmd and his independent 
cult had not only come into existence but bat) become 
quite popular. This is very significant as veterans like 
R.G, Bhatitlarksr* and H.C. Raychaudhuri* held that the 
worship qf Rama, not to speak of a cult in his honour, 
had not become quite popular even as late as the Gupta 
age. This notion has now to he substantially modified in 
the light of Ibis and other evidences to be cited pres¬ 
ently. 

Some coins from Mathura prove the existence of* 
king named Rirtiadatla of the Mathura region in the 
second century AD, at latest. 10 Meaning 'given by R-luia' 
or 'devoted to Rlma’. it is comparable 10 names like 
\ isbijudatfa amt Kfishnadatta of Vaisbnaviie affiliation 
current even now. Of equally great significance 
« Lhe name of the Gupta emperor Ranwgupia, elder 
brother or Chandragupta 11 Viknunldfrya, which means 
'protected by RJma'. And as the name is normally given 
by parents, jt may be reasonably assumed that at least 
one of his parents was a devotee of Rjma. 

Another evidence of perhaps the grrjtesi impor¬ 
tance in this context comes form an unexpected source. 

It is Horn a Bagh (DhSr district, Madhya Pradesh) cop¬ 
per-plate of Mahfrija Bhulurida, dated in the year 47 
published recently 13 hut whose value front our view- 
pomr is being highlighted for the first time here. The 
record registers the gram of five villages for the perfor¬ 
mance of the rites called bait, charu and sattra of the 
god Visbpu, Who is described ■ s the j or d of gods, the 
demons, lhe mortals and the serpents, the bhSgavatS, 
sleeping in the ocean, who hi put to sleep by the music 
of the bees inhabiting the lotus blooming out of hi* 
navel, who is endowed with e.ght anus carrying conch 
shell, arrow, spear, wheel, the sword called Nandaka, a 
radiate mace, a lance (in seven hands, the eighth arm 
supporting his head in the Sesba-sayana form), who had 
broket, the pride of Bali, Niraka, Nantuchi, the Kcsi 
horse, ihe Kaliya snake, Disavadana (Rlvaija), Kanua, 


ChlqQra, Arishji and Sriuplla, who at Viraha (Boar 
incarnation) retrieved tbc lost earth, and who is without 
beginning, noddle and cnd.^Tbis is. in fact, the earliest 
known datable description of the eight-armed Sesha- 
sayin (reclining on ihe primeval snake Sesha or Atlanta ), 
^hst is, however, most interesting front nur point of 
view here is ihe reference to the demons killed by him. 
It is interesting to find the ’Ten-headed', viz. RJvutia is 
included in ibis list along with Karma, Sis up,11a etc. It 
leaves absolutely no doubt that the allusion here is to 
gnd Vishnu’s incarnations such as Rlma. Krishna. 
Van ha, etc. And most interesting for our present pur¬ 
pose is that the eight-a rened reclining Vbhqu is credited 
with all these achievements, showing that Rlma and 
Krishna were regarded not just as Vishnu's incarnations 
but were identified with Vishnu. They were verily Vishnu 
himself. As regards the date of this epigraph, it was 
issued in ihe forty-seventh year of in unspecified reck¬ 
oning wbirh has been identified variously by different 
scholars. But the identification with the Gupta era of 
A.f>, 319-21] appears more likely 1 -. The tiLScriplinn, there¬ 
fore, belongs to about A.D. 366” It may thus be con¬ 
cluded that by the third quarter of the fourth century A.D. 
Rim# had been completely indcotified with Vis him. 

Further, BbSsa. the well-known Sanskrit dramatist, 
and Kalidasa take Rama's divinity for granted. Rjlidflsa 
is now generally believed to have lived in the Gupta 
ige r though the view placing hint in the first century B.C. 
“ also not impossible. And BhSsn is cited with rever¬ 
ence by KSlidfs*. 

As such the available evidence clearly shows that 
Rama had come to be irc&icd as divine by the beginning 
ot the Christian era at the latest and the process must 
have begun much earlier. 14 

Valmlkt, it need hardly be added, associates not 
oiih Rama, son of Dasarathn, but also his predecessors 
of the AiksbvSku dynasty with Ayodhyl which was 
their capital. And so doc* the poet-laureate Kilidisa in 
his famed poc m Ritgbuva n )sa. It need hardly be stressed 
that both as well as the entire Hindu tradition regard 
Ayodbyi as the place of birth of Ihe bero-tu rued -god 
R*ma. As per the accepted date cf Vflmikki, this tradi¬ 
tion dates from the fourth century B.C. at the latest. It 
has been * matter of faith with the Hindus just as the 
birth of Jesus Christ », the site of Church of Nativity at 
Bethlehem and the association of Prophet Muhammad 
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with KLaba. 

Arch* eo logically it is already well-established that 
Ayodhyi was well settled in about S00 B.C< And as 
NBF and ordinary grey ware sherds dating from %n 
earlier period have been found from the surface as well 
■s in the course of levelling In July 1992. an excavation 
at she lofty mound adjoining ibe deputed Babri Masjid 
site is Likely to yield evidence of * considerably earlier 
settlement. 

Although Ayodhyi bad been ■ scat of several In¬ 
dian religions like Jainism, Buddhism and various 
Brahma meal cults, including Saivism and 5iktism. J * il 
was especially sacred to Vaisknavas, including those of 
the Rlma cult. While the excavations have revealed Hie 
existence of a huge structure* possibly of a Hindu 
temple, at ibe local tty where once there stood the dis¬ 
puted structure by revealing the bases of columns in the 
eleventh-twelfth centuries A.D, levels, we have also 
definite cpigiaphic evidence from the Glhadavila pe¬ 
riod. 

The Chandravad plates of the Gihad■ Vila king 
Chandradev* h dated V,S, fl5G^A.D* 1092-93), inform 
us that the ling visited Ayodhyi and performed various 
rites* including the worship of god Vfisudeva, i.e* 
Vishnu. 1 * The AyodhyimlhSlmy* of the Skvnda-purSMi 
(Viiitdvarii manuscript)* dating from about the ihir- 
ircnlh century AD., refers to an idol called ‘Cbandiahari 
in the Vlsudeva temple at the Svargadvim gb§i at 
Ayodhyi which was believed to have been instilled by 
Chandra who bad come on a pilgrimage to worship 
VjslipT As* pointed out by Hans Bakker* who has 
made a detailed study of Ayodhyi from various angles, 
here we have a veiled allusion to the consiruction of the 
temple or the installation of the image therein by 
Chnndredev!* 11 

Another inscription of Jiyachcbandradcva* dated 
AD, 1184 from Ayodhyi which, inter alia* records the 
construction of a Vaish^iva temple* remains unpub¬ 
lished. tf As we have seen above, at least from the sec¬ 
ond century AD. Rfnu had come to be identified whb 
god Vishiju Hence we arc inclined to believe ihat ibr 
god worshipped by the Gahfi^vlla kings must t 
been none else thin Rlma himself, at feast in so far ns 
Ayodhyi ts concerned. 
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And as if this were not enough, a large rectangular 
stone-slab (measuring about 5x2 ft-) bearing a tu'cniy- 
line inscription was recovered on December 6, 1992, 
from the walls of the so-called BSfcri Masjid which 
finally established this fact. The inscrip lion is com¬ 
posed in high-flown Sanskrit verse, except for a very 
small portion in prose, and is engraved in the chaste and 
classical Nfgari script of the eleventh-twelfth 
century AD. It has yet to be fully deciphered, bul the 
portion which have been fully deciphered and read are 
of grcal historical significance and value lor our pur¬ 
pose here. It was evidently put up on the wall of the 
temple, the construction of which is recorded in the text 
inscribed on it. Line 15 of this inscription, for example 
dearly tells us that a beantiftil temple of Vishnu-Hari T 
built with heaps of sione (SiiS-sanih^ti-giuh^hh and 
beau titled with a golden spire (hirorfya-kaM^A^rf- 
swtdaram) unparalleled by any other temple built by 
earlier kings (ptirvvair-apy-akriian) kpt&jfi nripatibhir, J 
was constructed. This wonderful temple (aty-ndbhuUtnl) 
was built in the temple-city (vihudh-Uayvnl) of Ayodhyi 
situated in the Sakciamindala (district-line l?) show¬ 
ing that Ayodhyi and Slkcia were closely connected, 
Sake la being the district of which Ayodhyi whs a part. 
Line 19 describes god Vishnu as destroying king Bab 
(apparently in the Viniana manifestation) and the len- 
headed personage (Dasinaiw. ix< Rivana). 

line 20 contains an allusion to Ibe serious threat 
from the wesi (p§£chitym-bblti) p apparently posed by 
Sultan Ibrahim and his son Mahmud of Gazni, and its 
destruction by the king. 

The inscription was composed by ihe poet 
Ayushyachandra, son of Alban*, Perhaps he was also 
the king and as royal poet he is said to have excelled 
even Slhasarika and ^ddtaka (line 16) and is credited 
wilh the excavation of tanks and laying wells as welt as 
stepped wells (line 17). In lines 7 and II we gel a 
reference loa powerful lung named Sallakshana, who, 
in view of pa Ideographic considerations and in keeping 
with the extant tnformiiion of the history of this period, 
was perhaps the dramlella kiiigSallakshftnavirman who 
ruled at Ibr end of the eleventh and the beginning of the 
twelfth century AD, It is also no! impossible that there 
was mother king of this name belonging to some cflher 
dynasty. 3 * Bul the insert pi ion certainly proves ibe build¬ 
ing of a inagnificenl lempleof Hi ri-Vishnu, the killer of 
R.ivana. iX< Rima + a 
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In Ibc debris of the disputed structure were also 
found some intact and broken stone images. The former 
included a very important 3 ft. figure of stand tog Rinia 
in the pose called Kodanda-Rf uu jconographicxlty. This 
image, dating from late I9ih century a.D, fashioned of 
Jaipur marble and painted black and yellow depicts 
Rama as holding bow-and arrow by posture and clearly 
establishes the fact tbat Ramn worship continued al this 
place even after the demolition of the original Hindu 
Ictnple. 

In the so-called Babrl Mssjid itself there has been 
a very important evidence to indicate that prior to its 
const ruction there stood a Hindu temple, appareully ihr 
one referred to in the epigraph just mentioned, and that 
material or the demolished temple had been used m the 
disputed structure. We have noticed the letter i; which 
paJaeographically speaking, belongs to the Nfgarl 
alphabet of the eleventh-twelfth century A.D.- inscribed 
on a black stone pillar then found fixed at the main gate 
located below the central dome. And during the level¬ 
ling work for the building of the Rima lemple fo J ulv: 
1**^2 was noticed a huge pit which we observed in 
October 1992. also yielding a lot of evidence for the 


prior existence of the temple which was demolished to 
make room fur the mosque in the sixteenth cealury AJ>. 
apparently by Bihar's genera] Mir Baql at bis master's 
orders. This consisted of a numherofarchitecrunil rocm* 
hers and and sculptural fragments found at a depth of 
some 10 to ] 2 ft. from the ground level. These included, 
iMrera/fo, several half a mala in evidently ofside spires, 
sle ltd (-decoration, a pillar capital, a cornice, a floral 
frieze, a door jamb, relief sculptures of Vishnu's incar¬ 
nations, terracotta figures etc * Then, there are various 
recessions of ihc AyodhyimShfilmya of the Skanda- 
purtna, Ihe oldest of which as noted earlier, goes hack 
1° 1150111 lhc thirteenth century A.D.=* These should suf¬ 
fice to show lhat Ayodbyi was quite an important holy 
centre of the Hindus, especially the Vaishnavas, long 
before ihe disputed Bfibrl Masjid was erected over the 
remains of a Vaishnava Hindu shrine. 

And even after Bihar built a mosque over the 
remains of a Hindu temple, the Hindus not only could 
not and did not forget this humiliation but continued to 
i tj i Janus to it with their unflinching zeal to regain it,as 
indicated by the rich Muslim and European references. 3 ' 
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Taj Mahal —Some Issues of Conservation 


O. P. Agrawal. " 


The preservation of Taj Mahal has been a matter or 
great concent 1 o the whole world, particularly after ihe 
setting up of the Oil Refinery at Malhura, bemuse it was 
feared that the emission of pollution from the Mathura 
Re finery may have ■ serious adverse effect of ibe marble 
on the Taj Mahal. It is true that, in course of time, the 
white marble of (he Taj Mahal acquired somewhat yel¬ 
lowish appearance. Several scientists ascribed yellow¬ 
ing of the white marble to the pollutants emilled by the 
Oil Refinery. It was also observed that there were cracks 
at various places in lire marble slabs filled on the walls 
of the great monument. These cracks were also seen by 
many as a result of the effect of pollution from the 
Refinery, Reports appeared in newspapers that the Taj 
Mahal was threatened by the Malhura Oil Refinery and 
it should be dosed down. Some scientists described the 
black spots on Taj as ‘cancer' and probably in a bid for 
Sensational news, opined that the Taj Mahal was suffer¬ 
ing from 'stone cancer', allhough whal does the term 
'*lone-cancer' means was nol explained. 

These statements unfortunately, were not based on 
any in-depth scientific studies on the nature of the dete¬ 
rioration, oo the behaviour of the materials and the role 
or pollution and other factors in such i deterioration. 
These days pollution seems to have become a catch¬ 
word which attracts immediate world-wide attention 
and the situation at Taj Mahal is no exception. 

1 Varadarajan Expert Committee 

On account of ihc apprehensions that were expressed 
about Ihc possible ill-effect of the effluents from Ibe Oil 
refinery on the monuments in the Agra-Mathun 


Region, particularly on Ihe Taj Mahal, the Government 
of India conslituled in 1974 an Experts’ Committee 
under the chairmanship of Dr. S, Vaiadarajan, al that 
time Chairman of the India Petrochemicals Ltd, 1 The 
Committee was formed io advise the project authorities 
of the Mathura Refinery on (be measures to be taken by 
il for keeping the pollution effect to the absolute mini¬ 
mum, The Com miller was not only to guide the Miihura 
Refinery project in planning and implementing effec¬ 
tive pollution control measures, but also to advise the 
Govern in cm of India on the pollution aspects of other 
units in the area. Initially, representatives of the Minis¬ 
try of Petroleum and Chemicals, National Environmen¬ 
tal Engineering Research Institute, Nagpur, National 
Committee on Environmental Planning and Coordina¬ 
tion; Indian institute of Petroleum. Dchra Dun. Mcteo- 
rologieal Department and representative of the Govern¬ 
ment of Uttar Pradesh were nominated as members of 
the Expert Committee- Managing Director, Indian Oil 
Refinery, was its Member Secretary. Later, from 
December 1975. a representative of the Archaeological 
Survey of India was also nominated as a member. After¬ 
wards, Dr. B, B. Lai, retired Chief Chemist, Archaeo¬ 
logical Survey of India, at the instance of the Commit¬ 
tee, was appointed as il* Consultant. 

The Committee instituted a number of studies con¬ 
sidered essential for its recommendations. These studies 
which were in several spheres, have mainly beep the 
following: 

a. Existing levels of pollution in the Agra region. 

These studies were conducted by NEER1 for a 

period from ]9lh Nov. 1975 lo March 1977. Jt was 
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found I hit the sulphur dioxidr content in the atmo¬ 
sphere was negligible. 

b. Studies on the effluents from the Refinery 
These studies were conducted by specialists of 
Tcento, I Laly 1 ind the results are briefly mentioned 
in Section 3 below. 

c. Present status of the monuments at Agra 

These studies were also conducted by Tccneco of 

inly, 

3, Scientific Studies by Tecneca 

The most significant part of the Varadarajan 
Commilice's work was the scientific study byTecncto. 1 
Tecneco Experts collected samples from different places 
In various monuments of Agra. Pieces of old marble 
and oLhcr stones which were rtmoved from the monu¬ 
ment for previous conservation work were also used by 
■hem for scientific studies. They also collected simples 
of marble and sandstone from the origni>iJ quarries at 
Makarsni in Jaipur. They conducted petrographic, 
chemical and physical analysis on the samples. Super¬ 
ficial layers of marble were analysed by X-ray diifrac- 
tion, chemically and microscopically, They camc In the 
conclusion that the major cause of alteration at Taj wtfj 
biatogicaL Presence of salable salts was found to he 
extremely few, Sulphate, ts sign of the effect of pollution, 
hwj not found to be present . 

Among the soluble salts, the percentage of chloride 
was larger. 

Biological investigations indicated that both maride 
and sandstone were similarly altered by black spots. 
This type of alteration is attributed to multiplication of 
microscopic algae which arc also accompanied by 
decomposing organisms or atlrast using their organic 
and inorganic remains. Algae responsible for black spots 
was generally found to be blue-green algae* he. 
cynophiceae. Since this type of algae has pigments they 
can survive even in low light conditions The major 
portion of the algae that was determined by Tecneco 
specialists is of covering and corrosive type, because of 
action of their constituents, like Oxalic and Mnramie 
acids. These Forms can cause disintegration and split- 
ling of ihc stone. Other furors arc able to fix atmo¬ 
spheric nitrogen components which lit used by nitro- 
bacteria, causing further corrosion attack. This type of 
attack, however, was not noticed in the Taj at tha> lime. 


The Tecncco specialists also monitored the air qual¬ 
ity and also measured meteorological parameters like 
air temperature, inside and outside monuments, and their 
surface temperature. Their finding was also tbit pollu¬ 
tion in the atmosphere was not every high. 

On the basis of their experiments and analysis of 
data of a large variety it was staled that the stile of 
conservation of the marble was 'good 1 but on the other 
band, the sandstone did not appear to be in good condi¬ 
tion, mainly because of the natural causes of deteriora¬ 
tion, Alterations both in the marble and I he sandstone 
were assigned to algae. It may be mentioned ihat the 
main Lb rust of Tecncco studies was towards the likely 
effect of pollution and so other types of deteriorations 
were not dealt with by them in any great detail. 

A. Varndarajan committee Recomendations 

Tile Viradarajan Committee considered nil the re¬ 
ports submitted to it and gave sonic far-reaching remm- 
m end a I ions. 1 The important ones were ’ 

a. Effort should be made to minimize the existing 
pollution front sources dose to the monuments in 
the Agra Zone by various means like replacement 
of present locomotives with dksebbased ones, and 
removal of thermal power station. 

b. Steps should he taken to ensure that no new indus¬ 
try which can cause pollution be located north-west 
of the Taj Mahal. Also the existing small indus¬ 
tries, particularly the foundries, may be relocated 
in the area south-east of Agra beyond Taj Mahal. 
No large industry in the Agra region and its neigh¬ 
borhood he established without conducting derailed 
studies. 

c. An appropriate authority he created which should 
monitor emissions by industries as well as sir qual¬ 
ity at Agra on a continuous basis. 

d. Periodic scientific studies be conducted to ensure 
that the monuments ai Agra arc not affected further 
from the pollution or from any other cause. 

e* Studies should be undertaken to explore the possi¬ 
bility of protecting the monuments by measures 
such as provision of a green belt in and around the 
Agra region between Mathura and Agra. 

I. Use of coal by the Re finery power-plant should he 
deferred till such time is suitable technologies hive 
been found to be satisfactorily in use elsewhere. 
There should be a minimum of 3 monitoring sli- 
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tions beyond ten kilometres (mm ibc Refinery in 

lie direction of Agra at .suitable intervals. 

The report of the Vuidarajau Committee was ex¬ 
tremely important is it went into detailed examination 
of the effort of pollution on the Taj Mahal. Mosl qf these 
recommendations have already been carried out. But the 
question remains whether it will solve the problem in its 
totality, 

5. Other studies 

The Department of Environment appointed a Com¬ 
mittee under the Chairmanship of prof, J, M_ Dave, 
Head of the Department of Environmental Sciences at 
the Jiwabarlal Nehru University, to prepare a report on 
ibc effect of atmospheric pollution on the Agra monu¬ 
ments. The main aim of the Committee was to find our 
the threshold values of various pollutants in the atmo¬ 
sphere that could be said n> be the tolerance-limits of 
marble against their effects.* 

The National Environ menial Engineering Research 
Institute, Nagpur and the Science Branch til the Ar¬ 
chaeological Survey of India have been engaged in the 
monitoring of pollution levels in Agra. 

The Department of Environment also supported 
some projects for the study of air pollution or. the Taj 
Mahal, Our of ihesc projects, wc arc aware of two, 
namely programme being done at the Sfariram Institute 
for Industrial Research. Delhi and the other at the fiirla 
Archaeological and Cultural Research Institute, 
Hyderabad. The work at the Shrijam Institute was con¬ 
cerned with the laboratory studies on weathering of 
marble, attack of mineral acids on marble, damage by 
sulphur dioxide on marble. The project also intended to 
study the effect of polymeric coatings ou marble, 11 

The project being pursued at ihr Birla Institute, 
Hyderabad concerned itself with the development of mi 
Infrared Spectrophotometer for monitoring of the effect 
of sulphur dioxide on marble, (ji (act it did not have a 
direct bearing on the Taj Mahal.' 

The report entitled ‘Taj Mahal : Some Problems 
of Environmental Monitoring and Weathering Studies* 
presented by Dr. B.B. Lai at the Seminar on Environ¬ 
mental Pollution held m Rome in jyjM b also a siguifl* 
tan! contribution. 1 

B.N. Tan duo, Director (Science). Archaeological 


Survey of l (| dia, had cmi dueled analysis of marble, plas- 
tci, mortar, etc. of the Taj Mahal". However* bis report* 
have noi been published yet 

M. /VsInn of the Central Budding Research Insti¬ 
tute* Roorkec bus studied tie characteristics of mortar 
and plaster of Taj MibaL* 

Aslam 11 conducted detailed physico-chemical* pel- 
fographu?, infrared and SEM studies on the deteriorated 
lime plaster of foe Taj, but be did not find any evidence 
of degradation due to sulphur dioxide. 

6. Experts Committer of she Archaeological Survey 
of fmiiti 

It will thus be seen that Ibe terms of reference of foe 
Varadainjan Committee were limited and so it looked il 
the question of [be conservation of the Taj Mahal only 
from foe point of view, and that was: the effect of 
pollution either from Ibe Oil Refinery or from other 
sources: ii did riot look at foe totality of the problem 
which is influenced by other factors as well. Most other 
audits were also largely timiied to ihe polcuiiat effect 
of pollution on Taj Mahal. Ii was* therefore, a most 
welcome step when the Government of India appointed 
:i Task Force under the chairmanship of the Secretary 
(Culture) lo overview the situation ii the Taj. ITiis Task 
Force was appninied as a result of an alarming Report 
by Dr. Rohlagi, Director ©f Ibc Regional Research Labo¬ 
ratory» Blmpal, subiiriilcd to foe Government of India on 
foe effect of pollution on the Taj . a This report went to 
ihc extent of lo coal the Taj with a resin, 

imported from Ibc U.S.A-, to make it water-proof. On 
the riis true I ions ol foe high-powered Task Force, the 
Archaeological Survey of India appointed an Experts 
Committee to look into all aspects of deterioration and 
preservation ol (he Taj Mahal, The Experts Committee 
was divided into three Working Groups, of which one 
w as to study the deterioration of the material of the Tij 
Mahal m order to determine the causes of its a lie rat ion 
and (he author of ibis paper was nominated to be Its 
coordinator. The Working Group immediately look up 
ihe risk and started to collect data on Taj MahiL We 
thought that if we look at for problem only from the 
point of view of foe effect of pollution, we start with a 
predetermined prem ise and may foereforc, reach a wrong 
ton elusion. Wc P therefore* wattled to keep an open mind 
.ii ihJ look at the problem afresh from all points fpfview 
and not from ibe angle of pollution 
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7. Studies conducted hv the national research labora¬ 
tory far conservation of cu karat property 

7. 1 TYPES OF DETERIORATION 

Our approach was that in order to understand lhe 
phenomenon or deterioration of Taj Mahal, we should 
first of all overview I be different types of deterioration 
which arc observed in the monument We visited Tij 
MabaJ seven! limes for visual examination, analysis of 
deterioration and tiocu mentation of the observed dete¬ 
rioration, During these visits, the following main types 
of changes were noticed: 

1. Discolouration or the surface - either uniforml y or 
in spots. 

2. Breaking of marble slab edges, 

3. Formation of cracks an ihe marble slabs, 

4 Bulging of marble blabs. 

5, Fining or erosion of marble surface in sonic areas. 

These different types of alterations were studied by 
us singly, and in each case an attempt was made to 
ascertain its root cause so that it ran be eliminated 
at that Level. These studies were carried out in the 
main marble structure and did not include the ease of 
sandstone. 

7.2 TYPES OF STUDIES AND THEIR AIMS 

The studies undertaken by us included: 

1 Chemical analysis to identify the ckmcnLs present 
in the marble samples by emission spcclrtigraph, 
atomic absorption spectrophotometer and 
micfocbcmical techniques, 

2. Mineralugieal studies by X-ray diffraction. 

3. Analysis of surface accretions by imfracbetiucal 
methods. X-ray diffraction and infrared frpcctrp- 
pbn tome ter. 

4. Porosity by mercury porosiaieter. 

Climatic measurements, on a limited scale, for rela¬ 
tive humidity and tcmpcralnrc values inside and 
outside Lbc monument. 

Evaluation of methods for Hearting the surface of 

iht marble. 

7 Testing to record the adverse effect of atmospheric 
pollution on marble. 

8. Study of the crack- form at ion patterns, if any. and 
ihrjr types. 


9. Determination of soluble salts presenl in marble. 

10. Analysis of the dusi accumulated at various places 
on the surface and on the floors of the Taj. 

The goal [hat we set for ourselves was more prac¬ 
tical -oricnled than theoretical. Tims, we wanted to find 
answers to some of Lhe problems of major concern, 
namely: 

l Nature of various types of discolouration on lhe 
marble surface, 

11. Why discolouration is taking place? Was it due to 
pollution or due to some other cause or causes? 

tii. Development of techniques for dean mg the sur¬ 
face of the marble without using hard brushes which 
arc commonly employed for this purpose. 
iv + Determine causes of formation of cracks in the 
marble slabs. 

v. Ascertain the effect of atmospheric pollution on the 
Taj Mahal marble 

7-3 DEStmOUKATTON 

The marble used for Taj Mahal is white, huf some 
slabs have spots or streaks of different natural colours 
on account of the presence of miners! impurities. It 
was being observed for some time (hat lbc white 
marble of Taj Mahal was getting discoloured. A matter 
of great concern was the appearance of a yellowish 
layer over the white marble, particularly in the niches 
and arches. This type of yell owing and discolouration of 
the marble surface were taking several forms, like : 

i. Uniform yellowing of the surface, particularly 
inside ibr niches and lhe arches, 
it. Blackish accretions on the cenotaph and on lhe 
walk of the gallery inside the monument, 
ill. Yellow-greJ deposits on the brackets used on 
mmars . 

iv + Brown rust like stains, 
v* Brown spots. 

vi. Green-black deposits in small do is. 
viL Black parches due to a]gal growth. 

Wc tried lo ascertain the causes of each of these 
alterations. The results arc discussed below: 

73. 1 General yellowing of the marble surface 

It was generally observed that the walls of lhe large 
niches have icquimJ somewhat yellowish appearance, 
particularly cm their upper portions, while (hose parts 
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which receive nin appeal cleaned. Micro-samples from 
Uiesc yellow deposits were collected by us and ana¬ 
lyzed. Their X-ray diffraction did not show anything 
except calcium carbonate (which is from marble), silica 
and clay, In none Df the samples any sulphate could 1« 
detected. One of the reasons for (he yellow appearance 
seems to be a deposit of dirt which does not gel washed 
by rain water. 

We also wauled (o ascertain whether the yellowing 
could be on account of any (ype of coatings that might 
have been applied for preservation in the past. Ten 
samples from different places were collected on con on 
swabs soaked in organic solvents. Identification of 
resins was done by infrared spectrophotometer. Specula f- 
rcflccLance technique was used for identification. 
Simultaneously, Infrared spectra of several known 
resins were also prepared. It was seen that spectra of the 
samples from the Taj Mahal matched with the spectrum 
of poly methyl methacrylate, or “Perspcn" sheet, which 
is iiso an acrylic resin. All the collected samples gjvc 
similar results. Poly methyl methacrylate and polyvinyl 
acetate arc the two resins most popular as preservative 
coatings for monuments.“Solution orpolymeibyl meth¬ 
acrylate is transparent when applied, but it acquires a 
yellowish colour after sometime. We. therefore, 
surmised (bat the general yellowing was either on 
account of the deposit of dirt or due to the alteration of 
the resin, which seemed to have been applied on the 
marble surface as a preservative. 

73.2 Blackish greasy spots on marble 

W c discovered that at various places, there was a 
black oily looking layer on (he marble, mainly on the 
lower portions of the walls inside the building, on ihe 
cenotaph and on some other areas which air constantly 
touched by visitors. In order to determine the nature of 
these marks wc tried several analytical techniques. Wc 
found Hut these accretions were insoluble in water, but 
with organic solvents it is completely dispersed, leaving 
a slightly blackish residue, resembling soil. On ignition 
it bums easily, leaving small amounts of similar pow¬ 
dery residue. It can, thus, be safely said that this type of 
black accrcljon is due to hand gjeasc, 

73.3 Yellowing fBhckemng of Brackets in the 
Minarets 

The brackets used for supporting the balcony of 
minarets have also yellowed in general and have black- 


cncd in some areas. Some places were having a uniform 
blackish depcsil and the rest were yellowish Small 
samples were culler led by us and analysed for element 
preicnt T for minerals by X-ray diffraction analysis and 
ignition ic&L The sample did nol bom off on ignition bul 
lurried reddish in colour. The qualitative analysis by 
emission specirngrapby confirmed the presence of alu¬ 
minium, silica and iron. This indicated ihal the surface 
dirt was a deposit of soil Black colour was possibly on 
account of algae. 

7 - 3.4 Brawn Stains 

There are brown stains it various places on the 
surface of Ihc Taj* According to our experiments these 
brown stains are on account or two main causes: 

a. Rusting of the iron dowels or damps used for fixing 
the marble slabs in pusiiion. Thei-e iron clamp* when 
exposed gel rusted and this rust Hows down with 
rain water rnd gels deposited on the marble, 

b r Iron minerals present in the marble 

There always arc some mineral impurities present 
in the stone which also undergo chemical changes due 
io the contact wiih moisture. Thus,, the iron minerals 
presen I in marble are converted into iron sails producing 
brown stains on atmospheric oxidation. 

7.3.5 Smalt black spats on marble 

Some black dot-like spots were also noticed on the 
surface oi the marble, particularly on the north ^ide 
towids the Yamuna river. Presence of Ihesc spots was 
perplexing and in ihc beginning we were at a Ins* lo 
understand liow they have been formed* Later, we dis¬ 
covered an unexpected cause of the for (nation of such 
black spots and Hint was a dense deposit of mosquito 
excreta on: the marble surface. (Fig. l)Tbc cool north¬ 
ern side of the monuments is apparently a very good 
resting place for mosquitoes, particularly during the 
summer. It seems that the stagnating waierr on I hr bank 
of ibt river lorms a good breeding ground for mosqui¬ 
toes and during summer, swarms of mosquitoes res I on 
the lower port inns of (he monument. These form a green- 
ish accretion which later turns black. 

Blackish patches due to alga! Growth 

In some areas nf ibt monumrni, there are black 
spots which can be attributed to the growth of algae. 
This type of deterioration, however, is bruited lo some 
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areas, parlituhrly these which remain we I for Jong pe^ 
Hods, 

7.4 BREAKING OF THE EDGES OF THE MARBLE SLABS 

fn several places, it was noticed that Hit' edges of 
Several marble slabs Lave chipped off and in some places 
marble pieces have broken near I he joints of the slabs. 
These ty pes of deterioration can never be on account of 
pollution. According lo our observation, this phenom¬ 
enon maybe attributed to the combined effect of chemi¬ 
cal and physical weathering, the main age til responsible 
for chemical weathering being water which dissolves or 
dissociates the stone constituents. 

Some types of chipping, particularly in the lower 
portions of the marble samples, we feel, have been 
produced, due lo the weigh! of one slab over the other. 
The weight of each slab is very high and when several 
of them rest one over Ihe other, the roial weight is 
IremttfcdniJs, We also observed that tlie tower pen lions 
of some of the lowermost slabs resting on the platform 
of the outride niches hive chipped off extensively, At 
these points, rain water accumulates and the bottom 
edge of the slabs resting there, remains wet for consid¬ 
erably long periods of time. Prolonged action of water 
weakens these portions and chipping takes place. In 
these areas algae is also present. 

Another cause for breaking of the marble is on 
account of the rusting of dowels used for joining marble 
slabs and consequent increase in their size, 

7.5 FORMATION OF CRACKS IN MARBLE SLABS 
7.5.1 Causes of Cracks 

Cracks of varying types and magnitude arc seen on 
the Taj marble veneer. Though most of them appear to 
be superficial, some of them are quite deep, and in some 
cases they arc extending beyond one slab. However, it 
Ls observed that cracks on minarets are fewer than on the 
mausoleum. Also there are fewer cracks on the upper 
part of the dome than on the lower side. 

Formation of the cracks could be attributed lo the 
following possible factors: 

a. Inherent defects in the stone developed due to re* 

sidual stress at the lime of quarrying* trimming, etc, 

b. Effect of Hie weight of the marble slabs placed 

above. 
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c. Shift in the foundation level. 
d> Chemical weathering due to water, 
c, tnsola Li on weathering. 

There are different types of cracks present in the 
Taj marble. The main ones arc described below; 

7.5*2 Vertical Cracks 

There are some "line cracks 1 present all over the 
monument. Most of the cracks have developed on ihc 
marble veneer along vertical plain and they appear to be 
superlical. First, we thought that the difference of 
tempersture between day and night might be causing a 
stress on this stone and thus producing stress, resulting 
in the formation of cracks, 14 However, if thal was so, 
sionc tracks would have appeared in the horizontal, 
vertical and other directions equally. Bui that is not 
happening. We know that when a rock is under com¬ 
pressive stress, it may fail by induced brittle fracture 
and cracks will develop pa rat let to the direction of stress. 1 * 
We, therefore, postulated that these vertical cracks in 
the Taj triable could be due lo Ihc downward pressure 
exerted by Hie slabs placed above. We also observed 
that these cracks are present not only on the outside but 
also in ihe inner part of the building- Our oiler observa¬ 
tion whs Lkat there ate more cracks on the lower side of 
the walls than on the upper side, Wc also perceived that 
jit most examples,, the marble slabs fitted on the Ooors, 
thal is the ones which are horizontal and du not carry 
any weight on them, arc not showing cracks. These 
observations indicate that the weight of the heavy slabs 
is mainly con tributing to ihc farniatinD of cracks in the 
slabs. 

7.5*3 Cracks due to mineral veins 

In marble, mineral impurities arc quite often present 
is veins, as can be seen on many slabs in the Taj. At 
several places these mineral impurities have got prefer¬ 
entially leached by rain water leading to the formation 
of cracks. 

7.5.4 Cracks due io iron dowels 

Dowels and clamps that were used on the Taj Mahal 
to support the marble veneer, when exposed, get ruslcd 
due to oxidation and thus exert pressure on the marble, 
res idling in crack frinria I ion- 

7.5.5 Cracks near repine ed portions 

Sent crimes it becomes accessary to replace highly 
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deteriorated portions of marble slabs. When [he replaced 
poriion His too lightly, it may exert pressure on the 
surrounding areas poducing cracks in the surface. This 

type of crack formation is also seen in the Taj at several 
places. 

7.6 BULGING OF SLABS 
7,6.1 Causes of bulging 

It w as observed in Hie Taj Mahal that at some points 
marble slabs have bulged and it is likely Co cause extern 
sive damage. According to our analysts this may be on 
account of two factors: 

a) Plastic deformation: 


In stone slabs, plastic deformation is caused due to 

iote rgraii u la r movement™ glide plane* or gliding a kw 

twining planes.’* Deformation due to stress relief also 
produces similar effects. Water which seeps behind the 
slabs hastens the process. In such places where the slab 
is distorted, a gap develops between the brick wji|| and 
the m iddle portions of the slab which allows continuous 
entry of w#icr inside. 


h) Bulging due to Iron dowels: 


Sf iron dowel corrodes and swells the portion of the 
slab oyer the dowel bulges and it fmallv breaks off (Fig 
2 > This pheiiminion has particularly been noted on a 
nuniher of points on the walls uf the central hall. 

7.7 EROSION OF MAH HO SURFACE 


On some slabs, formation of pits o f crosim| ot , 
surface is noticed. However. Ibis iyp e ordelenoratioii 
located only at a very few areas. J n some slabs, mil, 
in the form of* long continuous hand, running f, oul t 
to bo Hum, has been fonued (Fig. 3). Our observati 
was rbat this type of erosion-form at km is more prop 
run! in the areas which are directly under water soot 
from which rain water falls on the slabs (Fig 4] R, 
r* r carri ^ 'hnoygh the spouts, fall* 0 „ the marhl 
ows ove, it ami causes physical and chemical erosic 
hi Hus process, some pan of the marble is leached oi 
The physical impact of the rain water also is a cause f 
this type of erosion, (l was also observed that a|g a < w 


growing in pic in Ibc area below Ihc drains ]t is jii&o well 
known that the area of tbc stone once eroded, becomes 
more vulnerable to weathering than the other areas, 

8 Re port of UNESCOexperts 

It will not be out of place to mention that two 
Uiicsco Experts, Dr. Marisii Tabasso and Dr. Maurizio 
Marabclli’* were invited by the Government of India in 
January 1987 to visit the Taj Mahal and provide advice 
ofi measure i rp be token fut its conservation. These 
txperU rciched the same tone I us inn. a* were reached 
by in at NRLCr 

^ Conchaum 

Finm the above studies it will he seen that apart 
from the atmospheric pollution, which at present plays 
a my minimal role, there are so many other factors for 
Llic alterations mid drier hint ion of the monumental stnic- 
tun of the Taj Mahal. Control of atmospheric pollution, 

« dher from the Mathura Oil Refinery, or from locomo¬ 
tives, or from the local factories and foundries, although 
exiremly important and desirable, is not going to solve 
the entire problem. Puliutioti is only one aspect and one 
fat tor of deterioration and it should not be thought that 
bt shilling ihc factories from the Agra area, while fully 
justified, tne hatlJc against other agencies of deteriora¬ 
tion has also been won. Alt the processes Df deteriora¬ 
tion ave lo tic tackled in tmicr to be abic lo save this 
unique marvel of world heritage. In order to reach to 
suuie final Conclusion, many more studies are required, 
iiui only pertaining to ibc environmental pollution, but 
alsit to nil other Ijflojs which arc causing damage to 
the Taj. 
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NOTES AND NEWS 


Excavations at Golbai Sasan, 
Dist. Puri, Orissa 


In B.K. Thipn undertook excavations il 
Kucbii and Baidipur. both in Maytrbhanj District At 
Kachat 4 trenches, each measuring 6' x 12', were dug 
upto a dcpib of 1.2 nt. Deposits belonging to the 
Mesolithic and the Neolithic, were encountered. The 
upper one measuring 40 to 45 cm and composed of 
clayey deposit yielded neolithic artefacts, uich ss pol¬ 
ished sione axes in association with a coarse grit lem- 
pertd red ware, sometimes also slipped and showing 
incised or finger-1 ip decorations. No clear date is avail¬ 
able hom Kuchii but a Thcmtoluminiscence dale of 
ci>n; 1000 R.C. is reported. According to this the 
neolithic culture in this region appears to be late, 
Baidipur has also produced a similar evidence, 
itongwiib the significant evidence of domestic* led rice! 

Shankar-junga. in Dheuiaml District, excavated 
£,** Dt P* rta,<rnl tlf Archaeology. Government of 
Orissa, produced polished stone cells in association 
with band-made poitery. Some of the cells are qniie 
narrow but large in size, and have thus been described 
by the excavator as bar-celts. However, nothing is 
known about ihc related material dates if a „ v ()h 
tajned. 1 


as all the previous work was confined to the northern 
region, and (b) no evidence of copper or bronze age 
settlements has been recorded from Orissa. 


Surface explorations at village Golbai Sasan in Puri 
Dislrict of Orissa conducted in 1987 yielded polished 
slonc loots and pottery akin io ihc Neolithric 
Chakbuliihic cultures of ihe northern region. Some bone 
piece s picked up during explorations showed secondary 
lurking on ibcir edges. A trial trench taken at the she. 
in 1^91. besides confirm ing the evidence of the pres¬ 
ence .»r neolithic and 'chalcoliihlcpotltry. showed the 
presence of a ttill-fledged bone tool industry consisting 
of points, burins, scrapers, digging tools, and one single 
harpoon carved on an smJer, No metal was found bul 
ihc composition of deposits and pottery dearly indi¬ 
cated two distinct horizons of occupation. 


Golbai Sasan, Lai 20' Ql 'N and Ung 83‘ 33'0‘B, 
is located in the lalcrile zone and is situated on lire left 
b,,lk rivcf MaiuJakirt, a tributary of River Dava 
Which flows into Ihc Chilikh* lake. The mound, locally 
known as Mabi Dhipa, is of considerable size and has 
bi s n ml into (Wo parts by a cart-track, going south 
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On ihe basis of the materials obtained from the 
excavations , the sequence of cultures has been worked 
out as under: 

Period t Neolithic 

Period II A Chakoliihic 

Period If B Iron Age 

Seven carbon samples collected from various 
levels have been sent to PRL* Alimedabad, for 
Radiocarbon dating and the results arc awaited. 

Period l- Neolithic 

A ve ry sm a II area, belonging to this period, in Tranch B 
could he exposed. Consisting of 4 layers, silling over 
the natural soil, the total depth of this deposit, was a 
little more than one metre. Jl appears ili.il a filling of 
clay, sloping from north to sou lb, separated the neolithic 
deposit from the chaleol Uhie deposit of the succeeding 
period. The layers were generally composed of compact 
clay of blackish, dull red and bluish colours and traces 
of several poM-holes and Moor levels were noticed. 

No stone or bone tools were oral with but one or 
two pieces of bone with working marks on llient wm 
found aicingwilh some partially mineralised bones a ltd 
■nllcra. The pottery was hand made, showing cord and 
reed impressions, although .some sherds indicated that 
slaw-wheel or turn-table techniques were also used. The 
pots were mostly vases in dull red and greywares. In the 
eastern part of Ihc trench, a structure of unshaped stones 
on a bed of rammed clay was noticed. Traces of ibis 
structure were also noticed in the ruin gullies, furl her 
south. 

Period FlA-(^ha fcftalithic 

The excavated area, belonging to this period, and 
covering seven trenches* was 175 sq. m. The total 
dep<isit was about 5 m divisible in 14 layers. A ] irge 
number of stone tools and implement of bone and 
copper were recovered alongwjlh other antiquities of 
lemcotlj and faience. In the upper levels. Moors of 
Ealifrite marram ind reddish clay with post-holes were 
met with; hand-made pois n possibly for storage pur- 
P°**S| were found placed on these floors. 

In the lower levels, remains of circular huts with 
post-holes and hearths were noticed. A toLal of 13 hub. 
were found. The diameter of these huts varied from 3,911 


m to 7.9(1 m. The biggest hut, possibly served as i 
community hot; alternately could be the but of the head 
of the scttlemcotH fn majority of the examples* the 
central area of the hut had a Door of dull reddish clay 
and boundary of yellowish clay; in two examples, how¬ 
ever, greyish day formed Ihe ho mi dry- 

In the upper layer of this period an extended burial 
was found; the head and Ihe portion of legs below the 
ankles were missing- On the wrist of the skeleton, a 
copper bangle was found. Other copper aivliquilics con¬ 
sisted of I chisel, a few rings, and a fishhook. 

Polished stone tools consisted of celts, adzcs t chis¬ 
els. and one tool-edge polisher. Sonic querns wcfc also 
found, A beautiful shouldered celt was found cmheded 
in a compact day floor of yellow colour, A thin Him of 
yellowish day wis found firmly deposited all over the 
shouldered cell, which dearly indicated that ihe cell 
belonged to in earlier level, the mid-level, of the 
CbalcoliLhic. Two ni scroll line tools, one blade and one 
hacked knife-blade, were Ihe only other atone tool*. 

Bone UpoIs were ft covered in quilt good numbers. 
These were both polished and unpolished, crude and 
developed types, The tools were made on antlers, semi- 
tnuicralised bones of humped cattle, sheep and goat. In 
most of the cases bones were charred in order to give 
strength to the loots. Tool-types include points, burins, 
chisels, digging tool s ad/e, needles, long points (about 
27 cm in length) blades, denticulated blades, arrow¬ 
heads and one harpoon wiili a single row 1 of barbs. 

It may be added here that three long points or 
spears, measuring abboui 27 ran in length and made on 
■filler! were found embeded, in pieces, in a lump, in a 
floor of red rnurntm belonging to upper level of Period 
II A. It, therefore, appears that those points may have, 
in reality, belonged to an earlier phase. 

Amongst other antiquities of bone were pendants 
and car-studs. Some smalt beads of faience were amongst 
the other ornaments found. 

The terracottas included sling halls, some spindle- 
whorls and one crude human figurine. One spindle whorl 
showed Ihc remains Of a wooden shaft. 

Tltc poiicry was hand-made* although some wheel- 
made specimens were also found and appeared lo be 
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well developed. Pottery produced by slow -wheel or on 
luni-lahjt technique were also noticed. Black-ami-red 
ware, mostly hand-made, tin painted and with some un¬ 
usual shapes, was noticed throughout the period. Other 
wares met with were red ware, dull red ware, burnished 
black ware, burnished chocolate coloured ware, Post¬ 
firing paintings in red ochre were seen on several ex¬ 
amples; the paintings were confined to necks and lips. 
These decorations consisted uf vertical and oblique 
strokes and batched triangles. The shapes commonly 
me! with were vases, bowls, pots wiih emulation at ibe 
waist, dishes, lids, jars and dishes-on-stand. The un¬ 
common shape met with was a tumbler wilh slightly 
oul-curvcd sides and feature I css rim ami a cut disc base, 
i.e, there was * recess between the base and (he bmly* 
The shape was found only in black-and-red ware, and 
the pot was hand-made. Besides these shapes, miniature 
pots, about 5 cm in height, with featureless rim ami 
curved base, were found from all level* of the period. 
These miniature pots were found in fairly good number 
and possibly were used as crucibles tor mm citing copper. 
Charred grains collected from the deposits of this period 
show ed the presence of rice and kiiMi, a coarse cereal. 
A detailed report on botanical studies is awaited. 

Period If B - /ran Age 

The deposit, a link over I in, belonging to this 
period , was confined to three lop layc R . The matfr iiil 
recovered from this level was hardly different from the 
material found in llie preceding level The only dill'er- 
ence lies in the fact that now iron also ap|*-i« on Ibe 
scene. One iron tool, resembling a polished celt in 

pv. Supt, Archaeologist, 

Archaeological Survey of India 
Bhubaneshwar 


shape, wu, however, tbr only discovery of its kind. Il 
is possible that llac.se were other examples too bul so far 
we have not found them. Or else, il was imported here 
from some neighbouring iron-using site. 

Aa examination of the iron celt shows that the 
knowledge of iron working was very primitive; some 
crude method of extraction of iron from ihc ore was 
employed. The object shows layers, and it appears that 
the ingot was beaten inlo the shape of a celt. As said 
earlier, all the cultural mils of period HA continue. 

Animal remains found from different levels show 
on primary examination the evidence of bumped cattle, 
dect, Eicpiias ma.timux, ami Capra hireus. The material 
Innn the last deposits of Ibe last period does no! bear 
any affinity cllher with llic tncgalitbic material in the 
neighbouring states or with ihat found in the earlier 
levels at Si$upalg*rh which was dated by Lat to circa 
JOG B.C. 

In Ihc absence of radiocarbon dates, we can only 
purpose some tentative chronology. 

It is well established lhAi the metallurgy of iron in 
India was known around 100(1 B.C. Thus, the Iron Age 
level may he placed in the lime-bracket of 1000 B.C, 

-800 EC 

Period 11 A at Golbai Sasan wiih a deposit of over 
5 m can be dated to circa 1 400 B.C, to 900 B.C. Period 
I, i.e. the Neolithic period, which is separated by a 
lilling from period I] A, oiay be dated to circa 1600 B.C. 

B. K. Simla 


Ancient Ports of Orissa: Probable 
causes of their decline 


The Brahmanda Parana, a test probably of 1 
century A.D. mentions that Chilik* in Orissa was a 
harbour providing shelter to the seagoing vessH.v Sh 
from Chilika plied to Java. Malay*. Sumatra, B; 


uruia. China, Thailand. Ceylon *nj other places and 
I u i airy thousand* of passengers*. Palur. was 

an international port which flourished from 600 B.C, to 
Ihc lf>lh century. T7rc Iain* Uttnradhydyana Sutra and 
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ihc Hathigumpha inscription mention IboI the deserted 
Filhunda port was renovated by King Kbaravels and 
had i direct contact with Chimps 1 . Che-h-la-ki, which 
Hiuen Tsang placed in the south-east region of Orissa, 
has been identified with modern Puri' Timralipti car¬ 
ried out (he nourishing trans-mean trade with Burma, 
Ceylon and the island* of the Far East. The literary aitd 
insert phonal sources uflavs and China frequently men- 
lion about the people of Orissa, The Jaha inscription of 
livj of A.D. S40 mentions that the KJing (Ralinga) 
people had some conisci with Java. Two thousand 
families migrated to lavs along with the prince of Orissa* 
and later-period contact have been reflected in Lbe an 
history of Orissa*. Apart from trade and cnliuni] con¬ 
tacts, Orissa had matrimonial alliances with Sri Lanka’. 

The excavations it Sisupaljyirh\ Klutlkalupa Etta’and 
Manikapalos confirm that Orissa had overseas trade 
eumads Wilh Rome, China. Africa and the Arab coun¬ 
tries, Apart from direct voyages, the merchant* of Orissa 
used to vail with I he Tamil and Kerala suitors Id South¬ 
east Asian countries, Rome, and Arabia 1 . Orissa had her 
colonies | n Burma, riuiknd, Malayan peninsula* 
Chump*. Java, Sumatra and he pound South-east Asia. 
The ancient time voyages from Orissa lo Malayan pen¬ 
insula were through Ihc straits of Malacca to Sumatra* 
Juva T Ba|j T Celebes, Borneo and the Send a straits to 
Champa and Kamhuja ' How these ports could have 
gone to into disuse? possibly both man-made and naiu- 
ral causes would have played their crucial role for the 
non-functioning of the ports, 

M&fi-madc Causes 

The historical studies reveal ihat weak dynasties of 
Orissa could not protect the maritime trade intrirst due 
to internal disturbances. Econunty was under the control 
of feudatories and producers as well as manufacturers 
had lost their interest in iradc. The hope rial Cholas 
captured ihe Islands of South-east Asian countries. The 
naval battle between the Saikmlras and Chutes contin¬ 
ued up to 11 Eb century A.D, The interfere sue of the 
in the Indian Ocean again disturbed the maritime 
Ifade and China became an important marilinie power in 
the Bay of Bengal The Muslims collected commercial 
from the ruleis of Qrissa. 

In ancient period, navigation was based on ihe skilled 
tWtotol manoeovert depending on the sun and stars* 
Moreover* vessels were sa jling with Ihc aid of fa vootibk 


wind and in fair weather. Unskilled navigation and lack 
of communication facility at limes caused the loss of 
lives and vessels. The sailors of Orissa tost iheir interest 
in marine trade due lo above reasons. The absence of 
peace and order cut slowly at the roots of the seaborne 
trade of Orissa, The trade enterprises disappeared leav¬ 
ing only the memory of the overseas trade and was 
Limited to rituals and festivals* 

Natural Factors 

Coastal Orissa played a major rok in sea trade, fish* 
mg and human sciikment since indent times. The gcu- 
morphologkal features and network of rivers are impor- 
la tiI for marine archaeological search. The Orissa coast 
is characterised by long ssnd-bcachcs with high and 
wide backshore, Natural factors like tectonic move* 
mentj coastal sedimentation, development of sand dunes 
in Ihc navigationiiI channels, change of river courses, 
floods, cyclones sea level fluctuations etc. perhaps 
play id a crucial role in the destruction of Ihe port-cities 
of Orissa. A general description as to how ihe.se factors 
could have played their role is given below based on 
available scientific d.ita. 

Tectonic History 1 

Tectonic activity can bring about major changes on 
Ihe coastline- Evidences for (his are present on the 
Orissan eoiuil. For rxample, Bala sore, the ancient set 
port, is only 15 km iwny from ihe present seashore. The 
Konark temple was on the seashore once upon a Lira 
bill presently the temple is situated about 4.H km away 
from the shore. Ahmed 141 feck that this is due to 
upliflmenl of the land. Ptolemy, the geographer of 
A.D, 100 stated (hat Konarkanagar (Konark) was a port. 
Perhaps he referred to the same Konark which was 
subsequently disused due to tectonic movement. 
Khalkitapaina 1 ' served as a part nearby Konark in early 
medieval period. 

Coast and Coastal Processes 

The coastline is constantly affected by the physical 
processes which are the net results of prevailing coosti] 
currents, causing sedimentation in a particular pattern. 
The important factors tor coastal processes are Ihe long 
shore sediment transport which is mainly due to the 
wave characteristic* and near shore topography, The 
beach sedintent transport is having a regional variation 
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slue to the geological and physiographic fae t ajs, The 
studies oa sciiimeni iraroportaTimi carried nut along the 
coast-line of Orissa show that the direction of annual net 
transport is lowards nr>flb-ea£i and during south-west 
monsoon due to strong wind activity the transport is 
mtirh higher 11 . It is probably possible that these pro¬ 
cesses might have swallowed sonic of the port-cities 
liitc Palur in course of time. Based on 10 years' data <■) 
SHdinientologjcft] studies at Konarit and Puri. Cbauhan 
Concludes that the amount of sediment input is higher at 
Konark coastal region than at Puri coaii u , On the basis 
of the above studies it scents that Khalkirtapatna might 
have also got silted up due to sedimentation. 

During monsoon the tropical rivers of Orissa irans 
port huge quantity of sediments to the Bay of Bengal. 
River Mahanndi discharges several tors of sediment 
loud into the sea. According to Pascne ibe Cbilib lake 
was an inlet of the sea that was first swallowed hy the 
debris delivered by one of the tributaries of Maha’nadi, 
later isolated by the formation of the spit. The formation 
of spit at the mouth caused due to the south-west mon¬ 
soon and It is responsible for brackish water in the 
lake'*. Chilika lake was a busy port in the early histori¬ 
cal times and ships plied to South-east Asian countries. 
The sedimentation probably caused the disuse of the 
port and some object* might have beer, buried in it 
wailing archaeologists' spade. 

Natural Hazards 

The Bay of Bengal is prime in cyclones. Depres¬ 
sions in Bay of Bengal sometimes lend to cyclonic 
storms and cause havoc to the coastal settlement*. Sta¬ 
tistical studies show that between IStl and iy70 r as 
many as 1,036 depressions have occurred in the Bay of 
Bengal, out of which 360 intensified into storms”. The 
wave height rises to 6 to 7m w hich bring deluge by 
inundating lowlying coastal areas. The timely monsoon 
sometimes brings heavy rainfall and rivets swell up 
with flood which damage the coastal and agricultural 
land, ti is worthwhile to mcrtliun that some storms, 
cyclones*ad floods might have washed nut some of the 
coastal structures and psifi installations like warehouse 
whu rf a nd bu i Id i ngs. 

Shifting and Diversion of River Courses 

The coast* I zone of Orissa is marked by sand dunes. 
These dunes hove also been blown inland by the force 


of wind. The {niter limit of ihe coastal dune* may be irE 
by somt topographic ohMnjcttuh md prevent Ibe riven 
Ea!Iijigdjrccllv iiiin the &e;i The diversion nf rivcrcmine 
itmde Ibe port tftnpc rational find Ibis would have been 
tbc ease perhaps wiih Falur port also. Recent explora¬ 
tions at Palur revealed pottery and other antiquities 
wbicb are extensively scattered in ibe sand dunes 44 and 
it deserves a systematic excavation. Tbc studies carried 
□wt on Mubamidi delta provide that five million cubic 
nictjus of roarae sediment h deposited at the mouth of 
ibr Mahauadi river. Hence the reworking of ibe aedi- 
mcni by waves elongated spin and barriers at tbc north¬ 
ern side of the Muhinadi river mouth enclose? a large 
body called Hakilola Bay 1 ’. Hikirnla Bay near Paradip 
served as a berthing place nf ^hips hut due lo barriers 
flnd spits, ii is non-functional now H 

Sen level Fluctuations 

The sea level fluctuation ind changes in the 
ehfuatk phenomenon ire partly responsible fox ibe 
decline nf ports and coastal eitit$* On the basis of recenl 
'•todies conrlusmEi has been drawn ili;d ihc rise of sea 
level is 60 to 90 in in ihe Iasi 11 JJQO years on ibr wesl 
coflsE of India 1 * m is obviatts ihal Ihc consul Orissa 
Hiighl have also been affected due to similar transgre.s- 
simi on east coast. The &y$icinaltc study of sea level on 
east coast is required to ascertain it 

The recent exploration* on coastal Andhra have 
bronchi m notice the evidences of palaeolithic culture* 
&[ place* like Barua, Bhi muni pa mum. Rishikonda and 
%imilarevidences also have been found in Tami!nadn ] \ 
This may be ninbutcd lo ihc sea level changes. Since no 
ixplomion is known in have carried on I on coastal 
Orissa, il can be inferred from Ihc above that being 
in the same coastal belt, the possibilities that the 
palaeolithic culture may have existed along the Orissa 
cnafit, cannot be ruled out. 

Bnsci! on Ihc above facts, i he history of the ports of 
Orissa and the causes of their decline is to be recon¬ 
structed. Generally after the decline oft particular port 
i new port is built hi the same vicinity formaline trade. 
Man-made causes for decline nf ports cannor be ig¬ 
nored. Whether natural cause* eoJIeclivcIy coniiibutcd 
lo the decline of individual ports, or a particular fact is 
responsible lor the decline of a port is vci to be found 
out. The namml cuascs of decline and the present stale 
of preserve I ion of the submerged and buried structures 


Notts And 


S3 


15 well is artifacts can be ascertained by marine ar- 
chaeolngic*] studies. 
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On the Identification of Bhakti-Deities 
in Rock Pictures 


A rock-painting accom a pitied by an Ashokati- 
Qrahirii iuscripltoit whith was found bIitiosi 35 year^ 
at a site near the village Tikuli (l)+ Mmie 56 km 
^ulhof Gwaiior l „ could be identiricd as an early icon of 
!hc Bbakti ctilL 


The painting is on the vertical bick-wdiM of i 
well protected rtK k-shclter, inside which a two incite 
high rubble packed platform was consiructcd to form a 
level ground. On accounr of Ihr accompanying Brahmi- 
inscriprion ihis rock- painting has always been consid¬ 
ered as very important* since pictures with obviously 
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rtlitcd inM.ripiions in «f)y Brahmj arc extremely ran:. 

The piciuic (Figs,: 1-2) shows ihrct (letsoiis, the 
heads and bodies slriclly cn face wiih arms si retched 
sideways, only ihe legs and feci drawn as seen from the 
side. The ceisirat and largest figure is of approx i in a Lely 
20 cm heighi, after the arlisi in in a fieri bough! length¬ 
ened the lieizhi of the legs, probably to adapt the figure 
1° an accepted hierarchic order. The right and smallest 
person is an adjutant umbrella-bearer, the Make of the 
umbrella is slanling in such a way as to position the 
parasol over the centra [ poison, which I lake as a furtlirr 
indication of its first position in the hierarchic order. 
The left person holds a plough-shaped instrument in his 
right hand and a slick with oval protuberances in his 
left. His bead is quite 1 circular with a vertical line for 
rose, a horizontal for a mouth and simple dots for tin- 
eyes. On top of the head is some hcadgear(?) indicated 
by concentric arched lines. Two filled-in circles, left 
and right, it Ihe crown of the head mighi belong tti the 
coiffure or Indicate some ornament, or ji may show the 
then current convention of depicting the ears, Ear-nma- 
ments assembled of interlinked rings of a rather large 
proportion are indicated on all the three person's ears 

The schematic depiciion of the bodies of all three 
figures does nut allow the identification of the clothes; 
but it scents that they are without shoes, since toes arr 
shown clearly on the two persons at the left. The central 
person is holding in his right hand a similar si,iff to the 
one wiih the former person except for a bom-like pro¬ 
tuberance at the lop, and Us length extending below ihe 
hand dnw nwards. The features of the central person arc 
quite similarly formed as ihe first person's, exec pi that 
he is sporting a moustache, if nol a full heard. As the 
figures arc rather small, delicate details arc not easy to 
distinguish front unintentional ones. This person sports 
a diadem on the forehead in contrast lo the adornment of 
the two flanking persons. The fingers of Ihe left are 
stretched out almost lo touch -or actually touch- a disc 
or wheel, in which nidimtnis of at least four xpokes 
nidialing from ihe centre can he distinguished. 

As already mentioned, ihr initially drawn shorter 
legs can be seen al knee-level; Ihe doth of this person 
seems similar to the former, but since the picture does 
not elaborate on the droppings, il is difficult to rcaiiv 
understand ihe nature of the dmhes. At the cenlre of ihe 
body the person is displaying a T-shaped sign which 

might be a pcndanl ora symbol related in ibis psrtiruli.t 
deity. 


Tbc lhud and vniuHcsE person holds Ihe siaff of in 
umbrella in his rigbl hand Since Ihe finger* art nol 
indicated clearly, it is impossible tci speculate on ihe 
relulion between ibe yitihfe 11a hearer ami ihe disc. The 
left hand is fire from any pjraphrrikali*. Facial features* 
heirfgcar and adornments ire similar to the ones on 
pcn>on to ihe left . Tbc right carom*merit seems lo be 
denoted, This person also wean a neefc-oma me al shaped 
like a lorque. 

The gender of the umbrella-bearer is difficult lo 
guess, Tbc upper body seem* In be filled in will colour, 
which mighi indicate a blouse nr shirt i4 some sort. As 
ihe pus i Li lining of Ibis persons in unique in rnek-*rt p we 
have nu good grounds ro specula I c on the gender of this 
adjutant. 

The umbrella Iftclfi* a raitacr schematic, nonethe¬ 
less ii is icLipcPTiiuii in ihe monographic reasoning as we 
shall see laier on. 

The Uriel fiontality of this picture is a raiher rare 
cJtifiiple in roefc-paimings, although nol altogether un¬ 
known. Depict ions of personalities cn face air common 
in the cbaKcoTithie rwk-pictures of the Ctmnthnl Region, 
particularly ut sites in ibe viciniiy of Bhutpun in ihr 
MiiitdAsor Disirii | of Madhya Pradesh 1 - The cn fare 
position is chosen particularly lor fhe depict ion of pmitii- 
ne ril I y d m wn pcrsi i nu 1 i I ies p whose pit nipbe ma I ia or wcap- 
° m SB SPl» ibal we are actually viewing images of 
gods or del fled men. Bui .si nce we know very liifie about 
the icnnogriiphy «f gods or hemes during the 
pmeohistoric period, we can only speculate. Anyway, it 
seems that the cn face depiciion was chosen for iconic 
represents Hons of persona lilies which form the centre in 
the Iincar-irarralive-progress of pictorial action. These 
figures do nol in tenet any more with ibe pictorial envi¬ 
ronment, hut rat her com in uui cate towards I be viewer, 
vdy much like an image, which most probably ibey art- 

In absence of any furt her e^planaifun from ihe art- 
isls K or Jmm persons cncullu rated into the cognitive 
systems during ihe limes of origin uf ihe pictures, we as 
wll could only speculate about ihe tdcniily of ihe ihtcc 
figures. 

2 lie votive inscrip lion — inrsidcs giving us a chm- 
nn(ogjcal Iratiie for Ihe pisrlurc — docs nol help us lo 
identify the personal!lies nr deiijcs depicted. The in- 
scnpiiciii nniy tells. I liar a person immed Dauibuki has 

trnide il (Dtimhukena kariump. 
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For further icld till Heal ion we iieiIy could rlic on I tic 
paraphernalia in the bands of the icons. But (w ihh 
idemiflection ii h.™ to be rcinciuhcttd, Ibnlllte lints of 
rock' pictures arc mil always as clear and smooth is one 
would wish (hem lo be. For this reason live idcJisificaiiim 
of rock-piciurts can never he without ambivalence par- 
licukriy ju so small figures as we arc dealing with here 

The painting* ire often obscured by a inure or less 
transparent palinn or silica skin. The applied pigment is 
not always in sharp contrast with Ihe naiunl tint of ihc 
tuck. In most of ihe eases only The most perm a unit 
pigment ol originally polychrome piclure* has remained. 
In the rasa: of the picture dealt wjih here if was done 
in a da rk reddish-violet iron-oxide.The capillary spread 
of Ihe liquid colour-pigment away from Ihe applied 
lines — rather like in nn ink-drawing over n fibrous 
paper — leaves us with ambivalent lines and blubs, 
which in a small picture can play havoc on the fantasy 
and imagine I in ii of The modem viewer. Still a close mid 
careful scrutiny of the paraphernalia during my (ini 
visit at the site in 1975 allowed me to interpret ihe tool 
in ihe left person's right hnnd as a plough, and i corn- 
stalk in ihe other; the lalrr jdenliJjcation of course wns 
influenced by the recognition of the plough, with which 
it would from a symbiotic piir. 

The plough as agricullu^il implement is depicted 
in rely in ibr huge body of prehistoric and historic rock- 
piemres in India. As tarns I can remember by 1975 not 
a single of these know n lo me* Slill now I know of 
only one chjkolilhic and erne historic picture showing □ 
ploughing person and I don't know of even a single 
utber picture of a person carrying a plough. So one had 
lo be extremely careful wilh the identification of an 
implement which otherwise is nol depicted at nil in 
rock-pictures. 

The paraphernalia of Ihe central figure —■ a corn¬ 
stalk tike stuff io the righi hand smd the left hand reach¬ 
ing towards or actually touching a disc — air quite 
intlieaiivc in Ihe Indian cuiilrxl- Tltc mnbrelfj held by 
\\m right person surely forms an hiLirarrhk emblem over 
the centra 1 Figure, Incidentally tfri* picture is one of Ihe 
earliest rock-pi dunes to show an umbrella ul honour 
held over a person, 

UmhielLns arc known otherwise Irohi pictures ol 
*topas (Fig.; any f W m a few pinnies showing horse 
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riders or ekpbanl-ridcrs which arc accompanied by an 
adjutant holding an umbrella aloft. These L ‘chiefiaid M 
depletions are gene mily thought lo belong to the Gupta 
period at Ihe earliest*. 

Hie diadem on the forehead of Ihe ccniral person ns 
well is a unique fcaiurc in rock-paintings, In this par¬ 
ticular picture group, it definitely gives the person 
adorned v*iih a flair of elevation in comparison with 
both flanking persons, 

Witb ihe paraphernalia identified as a plough in ihe 
right hand ill the left person and a disc in the hand of the 
neighbouring persona lily it was more ihao probable that 
we nxe looking ai icons of Balumma - who is also 
known under the epithet nf foufitMiri, the wielder of the 
plough-share — and (he second personality - wielding 
a disc - as Krishrw-Vasudeva. Balantma and Vasudeva- 
Krishna fernn an inseparable divine pair ai ihe cenlre of 
the BahagaVflra religion. 

For some masons rack-pictures are understood lo 
Ik icoiiognphically lather ambiguous, and as I hive 
explained earlier, Ihe identificalion of the figures 1 para¬ 
phernalia wah nol obvious enough for other scholars lo 
Lomiiieul upon, so that ibis unique and important pann¬ 
ing did not draw much further Comment- 

Within the lust lew years some more roc k-p inures 
ul Krishna and Balaramn were noticed in the large body 
ul bruising and engravings along the Indus River near 
the riiy ol Chi las. 

The rather inauspicious looking icons, whose im¬ 
portance easily could have been overlooked on account 
ol t Lf i r tin]) relent to us si*c and finish, have the great 
advantage nf being accompanied by an inscription giv¬ 
ing the tiiiinc ot the deities. Although the icwtngraphic 
form of the deities is not very detailed, but the gods' 
paraphernalia are quite revealing. Again we sec the 
plough carried rather li kc a standard, by one of the gods, 
,uid disc wilh arrow-shaped protuberances by the other. 
Butli gods carry a cltib or pestle (musala) in the other 
hands i Fig,: 5). The accompanying Kharoshii-Inscrip- 
tion reads '’Rtima-Krakia Dltamaputraw ", which Dani 
imisl;iiC 5 as “ol (Ba to) ram a and Krishna. erection of 
Dtaamaputn" 9 - 

[n u furl her depiction Bat a rams is shown with a 
spear-like Standard having a plough-share afFreed lo it 
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(Fig.:4l. The accamparrying KJj urosliIi-inseriplitin say¬ 
ing “Bafodebo" (caves no doubt a horn the identifier (ion 
45 Balaramn. 

An other revealing discovery was mi fie during the 
excavations of At-Kbaiiumn, Within a hoard of silver 
coins, six square coins, struck during (he reign of 
Ag.iihoclcs and showing deta iled pictures of Vasudeva 
and BaUfanu respectively on ibc reverse and obverse of 
(he coins, ion were found (Fig.:3). Since Ihese six coins 
are subject of a detailed and well informed monograph 
by Andouin and Bernard", I shall limit my observations 
here only To a few points relevant for com par nig Lite 
rnrk-pictures, The six coins from Ai^Khapmim arc struck 
on strip-shaped silver ingots, from which the individual- 
square shaped- coins were detached by denting Ihc strip 
with a chisel, and finally breaking them away by hand. 
Tliis corresponds In the Indian square punch-marked 
coins. 

The Greek legend on the obverse giving the title 
and name of the king reds “Btisiteos Aguttiakleww ", oil 
the reverse lire Ashokan Brahmi inscription iranslulcs 
this into “Rajine AgllutklayesQ**. The obverse shows 
Batarania between the two lines of Ibc Greek legend He 
is seen standing en lace wiU) both fed pointing side¬ 
ways, A plough is placed to his Icfl and a club in his 
right band, A scabbard Is shown extending at the left 
from his middle. The reverse shows in a similarly cn 
face position Vis tide va T holding his right anti akimbo, 
holding an oval aHributr — a vase or a Couch below 
his chest. His left hand is obscured by an ibghi-spoked 
wheel possessing more or kssT^sbipci] protuberances 
at the periphery, which are placed alternating between 
the sparings of the spokes. 

Both deities scctn h> wear a helmet (?), from which 
the stern of an umbrella issues forth. From the Underside 
of the baldachin branches some flourish, which may be 
la Hi c Is or strips of wavy rloihs. Audcuiu and Bernard 1 
look this archdike crest aver the head of ihc deities as 
Ibc crest of Greek military helmets shown in a twisted 
perspective* 

The pi ini mg at TikuLa shows clearly an umbrella 
held over the figure of Vasudcva Hi ere arc several 
examples of flourishes under umbrellas of (he very kind 
as shown m ihc coin's impressions in the mck-patilling 
of Cent ml India. 

Most of the umbrellas are related lo depiction of 


stupas (Fig.:6) + These umbrella-depict tons also show 
frequently Rag-Like nourishes issuing from ihe under¬ 
side of the baldachins (Fig.ifi). The identification of the 
arc over Ihc heads of Balinnoa and Krishna on the coins 
as crest of a military helmet of Greek origin can be 
securely discarded. 

The knee-length skirt seems to be assembled from 
rigid strips of iiiulcrial. Interpre frit ion is of course dilTre 
cull, but it seems bolb heroes are wearing a military 
costume, a leather skirt and shoes w ith cuikd-bick lots. 
Over the shoulders both are wearing the drape of scarf 
with two loose ends showing. 

The identification of tire skirt-like garment as mili¬ 
tary costume would he in accordance with the evidences 
horn one of the earliest sculptures of a vabhnsva image 
from Malhar in Madhya Pradesh, which shows a mili¬ 
tary fealher scak-altift, and a ^ofi flowing dhoti be- 
uralitV 

In the general area where tire paintings at Tikula 
were found several other rock-painting sites were found. 
A very important site close in Shivpurl houses several 
early Brahmi-inscriptions, the longest of which refers to 
one Sivarakhi who as a devotee nf Krishna, got a roefc- 
s(ie!icr(7) and a lank to be constnjctedVThis inscripiion 
is thought to have been painted during Ihc 2nd eenl- 
BiC, which of course would tally vary well with the 
dates of oilier early inscriptions belonging to the BJsikti 
religion or mentioning it passant* One of lire most 
Well known inscription* of lhis kind is the one which 
KcJiukjoius caused tube inscribed on a pillar erected or 
positioned in ibc vicinity of an early Vishnu temple nest 
the ancient city of Vidisfaa. This shows that already 
during the 2nd cent. B.C the Bbngavala religion was 
well established in the urban setting. 

The iconographies I features of flit rock-pictures 
from Tikula are difficult to bring into * chronological 
l fa lire as no adequate pa hi ted mate rial exists, with which 
one could compare particular features. As already men¬ 
tioned, lire style and positioning of the pain ling is un¬ 
usual and it w c would have lo look Tor stylistic anal^ 
gics, (he closest examples would come from cbilcolUbte 
paintings in ike Chain bn I region. The icomigraphre fea¬ 
tures of the figures are not detailed etui ugh to allow 
much furl her interpretation or speculation without get¬ 
ting painfully superficial. The rosette diadem, ear-rings 
and oihcf adornments can be compared to early Kusfran* 
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sculptures, Ihe ra Ihe r schema tic-indicated garments might 
refer to military costume. Bui all ihcse details are to be 
found in the iconography of India at least from ihe 
Sunga period onwards. 

SI ill Ihe paintings dearly prove that Krishna and 
Bale ram a had a considerable vertical distribution in the 
society of the early historic period, and that ihc iconic 
representation of the Bbakli heroes was homogenous 
wjihin a large territory of northern Intlii by the 2n d cent 
B,C 

times 

l. The Tikuta rock-pa in tings arc distiihutcd over 
four rock- shelters in the small hillock west of Ike vil¬ 
lage. Traces of rock-paintings of the Mesolithic period 
arc available. The majority of the painting* belong M 
the ehileuliihie period. The pictures described here arc 
surrounded by a multitude of early historic picitires, 
which are not very well visible, but In most cast s obvi¬ 
ously older than Ihe Bhakia icons- 


Description tif Figures 

Fig.;! Tikula; Paintings ill different shades of 
red; Free eye copy. 

Fig.:2TikuIa; The Bhakia Deities; Drawing from 
a colour slide. 

Fig ;3ab Ai-Khanoum (Afghanistan); Agaihodes 

coin; 

a); obverse: Saiiikarsana/Batarania, b) reverse; 
Vasudcva-Krishaa; After a photograph, 
(courlciy: Delegation Arehacologiquc 
Franca be en Algkattisun), 

Fig,:*! Ckllas II; Rack-engraving; Balarama ac¬ 
companied by a Khorosht i- in script ion giv¬ 
ing the name of the deity as Bahladebo', 
After * photograph, (courtesy: Jcltmar). 
Fig.:5 Chibs II; Rock-engraving ; Balarama and 
Krishna; Alter a photograph, (courtesy: 
DnitL)* 

Fiu-:b Gbamblponr, Painting, contour lines in red. 

in filling in while. Hags in white. 

Fig.:7 Guptm Mamr-Engravlng, 
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Fig, 4 Cl,Hus //: Afiarmfhofegraphjroin: Jetliner 
1C. W&4 Rock Engravings ond /"« n ^ ,ufl J' 
r/ic northern areas of Pakistan in\tuu.t of 
Heritage. Islamabad. Engraving of Baladebo 


Fig, 5, Chilas II: After a photograp/t j*« 

" ml doles. The City ofNaaga Parra,; • 

Islamabad. En^mng of Bahama and Knstm 
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Fig, 6. G/wmbipura: Contour Hites tit red, flags in white 
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Ships and Shipping in Orissan Art 


lit Orissa the material for the study of shipping in art 
is not much There arc only a few representations of boats 
and ships in sculptural art and in manuscript painting- The 
earliest representation of boat tan be noticed on a punch- 
marktd coin now preserved in British Museum. London 1 . 
The Fer)/)/i«, mentions ancient jHirls of Orissa and the 
pi rales ofOrii&ail coasts. 

One oftlir earliestfepKaeBUtiousof aliJp inseulplural 
in is noliced in i stone panel in ibc Orison State Museum, 
Bhubaneswar", It was (bund on 2 mound near Bra link esw JT 
temple, BUuluie'sliwar. Thi panel deplete two ships, one 
fully represented and only the frontal pari o£ the sci-iuid 
one. In the first ship there arc stand tog ck|Awtsin the ftoiU 
end. In the middle ofltic ship, twopersenisare jepftscnted 
seated, and two sailors in: shown sieciiisg the ship Vtfilli 
oars in the rear e mi K.C- Pa n igrah i tn- Li evc.s 1 ha I the Jo ng 
ear lobes of liie two seated personage* show Buddhistic 
affinity and ibe persons arc a prince and prince** bolding 
somctiuug in their hand, probably the relics of Buddha, and 
are LnmsjKirling Vo oilier countries 1 - The second ship de¬ 
picts 1 standing elephant on its frontal portion. Below the 
ships, graphic depiction of wives with aquatic and ant- 
phifriousanimals can be observ ed. However, i! may be also 
be suggested that probably the sculptural panel depicts the 
tram partition ofdeptuinls from ancient KaJtnga by ship I o 
other runntries. The panel may be dated to early medieval 
period, 

Eo the Lipgaitj If!nipir Bhnbiiieshwir (11 t!i century 
A.D,} one representation of a boat can be not Seed. Hu 
scene presents a female, steering a boat w ith an oar. In 
another medieval example a I Dcokund (DisL Mayurbfamj 
Ori&sa } f goddess Ambika is shown Scaled over the boat 
which is * ijin i Oca li t because of Anib ika s b^oc in I ion w 1 L U 
boaf. The Bhairnva images on the fkktoftto tjtiganudian 
of Sun Temple, Krmiifc (|3ih ceiil- A,D.) m fcpktcd 
dancing on boats 3 - There is an inteicsting eigiit-3lined 
Mahisamnrdani image near I be Brahwcsw.Yra temple si 
Bhubuiribwar, Tlsc giiddess is ci^gaged in a Hcht sc«- 
battle with demon j&sumg out of the trunk of a buffets She 
bolds discus, shield, snake, and arrow-bead in Jour of her 
ha n&s w hcreas: her 01 he r fo u r ha 11 ds ii re sever ely da mage d. 


Scenes of such cavil Sight between the goddess and the 
demon extremely rare*. The image is datable to the 9th 

century A*D, 

An inleresliitg ssone sculpture of a complete bom from 
Orissa is preserved in Indian Museum, Calcutta-This Slone 
medallion was also from ihc Sun Temple. Kboiifc. At the 
front cud of the boat is a figure of an attendant bolding a 
parasol while next to him are seen one standing and one 
squalling figure; Hie latter is without his bead. Ai the rear 
cud of lilt boat is the helmsman holding the rudder, four 
men are shown rowing the boat. There is a representation 
yfa cabin with an upraised platform, inside which a man is 
sitting wnil a bow and arrow, piobably a ™y al figure which 
Kill pan a Desaf has identified the scene as Rami in the 
middle holdingbow.nd arrow; he is erasing the nvcrw.th 

king Guhaa. However, the scene seems lobe the Sava Kdi 
UuulW scene nr rowing festival, where the king ia in the 
mbin, This type of boat is a 'Madhya Afondir’cype of royal 
pleasure boat as descried and classified in Yukti Katpataru 
of king Bboja*. The panel may be dated to 12th century 

A D. if it is "■ally f,olli ^ .. 

Another scene of boat representation 0 l^ava Kelt 
UtvM is preserved in the Blvge the Jagam.atli 

temple at Puri <l2lb cent- A-D.) Here lire king and ins 
iltendantG are shown preparing for rowing fcsltva -The 
middle portion of Hie boat is having a cabin and «i » 
t ntranev. re presentation or attendants on either side can be 
marked, four women arc show n seated with their oars. In 

du rear cud. ■ lady is standing with a dfatm. Besides her, 

aootlwr lady is shown holding something m her hand 

iirob.iblvassoeialiMgwiihasoitol’w’oishiplobc performed 

Lore the rowing feslival begins. Th is boal may of 

MitJlmi MiHidir type , . 

Sttuk One representations of boats and ships 
preserved in the paintings is manuscripts now m tate 
Muscom. Orissa-There are four manuscripts of Ml 
centurv showing five drawings Among them, lour deal 

with a story front Ushe-Vitas. Once Siva was engage n 

water spurts with Parvaii in a boat. A. that imic, Lsha, roya^ 
prioeem. was looking ftom her palace garden. She sa 
hippy Lpk and became very much embarrassed. S.va 
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could km rw it and blessed her duMu- should be married on 
J yeti ha Sulla Treyodasht (thirteenth day of bright fort¬ 
night of A esiha month). In four manuscripts, Siva Lssbown 
with Parvaii with his vehicle bull near Iriin. In ill the 
examples, ladies are rowing Use bails; other details like 
Hags. birds (probably water bird* swan, sea gulls(7) etc ), 
masts and oilier details can be seen. Out of ibe four 
re pTCie ula tiou* r two of the boats are of general type and the 
ol her 1 wo ha vc b ird and cl c p h an I fa ced hows, respective I y r 
The first two boa Is arc beautifully designed and well- 
coved. Below Ihe boats can be noticed fi*h s tortoise and 
oLher auimah. 

The Iasi one h a representation of a beauiiful ship, |i 
k fully covered ('Sam/ mandira ’ type as referred la by 
Shoji). Three masts tan be noticed. The middle masl b 
fastened with ropes and ils lop is decora led with a temple 
11 ke design i n which leprescntfl tfon o f a god ox a symbol it a I 
representation can be seem Above it, a llag is noticed. On 
the lop of the ship,a flying bird kijlisf really shown, Below 
the ship, representation of waves, aquatic utimafft like 
crocodile* fish, ere arc depicted is an artistic manner. On 
both sides of the ship, ran be noticed two sailor*. The ship 
k realistically depicted with essential details as cabins, 
mas Is, Hag. birds, etc. 

Besides these the boat is also represented in the folk- 
art and folk-lore of Orissa, On Ihe full-moon day in the 
month of Karlika (Ociofeer-November| men, women and 
children lake holy bath in river and tanks, und lloat toy 
twa is. Til is tailing of toy boats ksupposed lobe done in the 
memory of past maritime activities of the forefathers who 
sailed far distant lands wiih ihe on set ot tavourable wind 
during this lime of the year. 

Another iiidigcneoys folk-irt is produced by Ihe aged 
ladies and widows in ihe month of Kartik*. Those who 
obseived this month ■s sacred lake i dip early in the 
morning after giving a cow^dumr wash around ihe pedestal 
of a Tutiisi plant which becomes their place of worship. 
Then they start decorating the place with dust colours, 
Mufuja , as il is called .There they draw the figures of ilie 
Triniiy K enclosing them inside the drawing ot a Rekhn 
temple. On cither side of the temple, they draw lion figures, 
Aiuna Pillar ala distance, saaklm (conchy chakra (discus), 

a(mace) and padma (lotus), cow, elephant, Gaiuda, 
tunugimjartt, ladder (bat would helplbem loreat h heaven)' 
boat and many other inolifs. 


In one particular lype of Vraia (observance), known 
as Svmmdihi vtam, pic tonal representations of boot ire 
also drawn in SfurujtL During (he Gamiu-Purntma or 
Sravana Purmma (full moon day of July-August), on ihe 
walk of houses in the villager of Orissa are painted a 
figures like a m 8oiia ", (boat) in the form of crocodile face. 
In Ihe middle of it* a room is show n full with cereals ami 
wealth, Besides, even now is a memory of the past, 
housewives draw the pictures of ships loaded wiih wealth 
in tbelf courtyard on Dipavdli night (Octobcr-Novembcr) 
and worship them in the morning' 

The folk-pa in lings of Orissa* i.e.. Pm$m and wooden 
painting iIm? iru lude l hemes based on local nbjrcis Mtftb 
as Biota Bimdapann (welcome ceremony or vessel). slor> 
of Ta *poi t ibe (otic sitter of sever* Sandagars (merchants) 
who in the absence of her brother* was lo mated by her sis 
sis lemon-law, Khurfndom Qthu y Sava kali UtXflwt anti 
other subjects relating ro ihe maritime trade and cd runic PX 
ol Ihe Orissa people in the past find adequate coverage in 
these paintings. 11 

One of the most interesting iiadirions in Orissa was the 
assoc la (iott of God Turn* bottom (jag* ruin fb) and Lord 
Lingo raj wiih bon I rowing There is tnic festival called 
Cfimtdan Jatra m Otiya. li is observed al Puri 
Bhubaneshwar, 11 starts ftumAto/iytf Truiya (the third day 
Of bright fonughi} in the month of Biinakh (ApreTMay) 
and continues for 21 days. The Images of Mstdan Mohana 
(irpresenhilive deity of Jagaiuulh) Godded Lifetfimi 
Saramftarc taken in palanquins by ihe mmikas ij\ricsis)to 
Ihe Naraulra Ssrovir &E Puri. These images arc accuinp^- 
nicJ by different deities Irani dllTercnl shrines in 
After leaching ihe Narendrt tank* the images are placed in 
d ilierc 11 e dc Coraled ts a nd i tic y a re rowed for a long ti ro c 

bv the stvaka*. During Ihk to wing ceremony* tL-vaditus 
dance and sing in the boat. Genera lly, Mudan Mohan, with 
LAkshmi and SanavUi, rjdc on llie White coloured boat 
while Kama, Krishna, with Pim ha Siva, ride in ihe red 
boak All lhe dciliea on the Ixsil take trips to the lank fof 
ie yc mill rues. The Ixiai is de eo ra I cd in the jo nn of ft swa m 1 ' 

In Bliubaneslmnr, the reprcseuialive deity of Llnga^J 
mid other deities of nearby shrines ftic taken and boabt 1 !? 
vxremnny {dntfui^s called locally ] are sokmniTSCd id ^ 
nearby Bindusftras Hr lank. 

The tradition of Null riluals is also assm-ialcd with 
% °fkl cusmmvand rituals connei lrd with sea. The impof- 
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larn-'c and the function of sea gods and goddess in Orissa is 
valid only in the social and geographical cimlest of these 
divinities. On Ike eastern toast. the goddess Chutidi and 
Manila are associated with the acaroutc- Besides, the 
image of Varalii who was personified as the Cosmic sea- 
Cod, rescuing Lire mother Earth from Uie ocean, coint to he 
worshipped, hence depleteJ mart The local folk-gods and 
goddesses, came to he worshipped in association w jlh sea 
in Orim. U is noticed that at a every dangerous confluence 
of rivers and along the sea-coast or Orissa, images of 
goddess, adorned with verm ill ion are believed to protect 
the sailing ships in their dangerous voyage*. It was be¬ 
lieved that this female deity in the form id Siikli could 
subdue the storm and protect the ships from Hie dn tigers of 
the voyage. It was this belief that led to the establishment 
of Manga la temples on the indent Sen ports and sc«. routes 
in Orissa. Among ibe Ma nga In temples ol 011™, (be 
noticeable are of Manga la at Kakatpur. Ra mac baud! at 
Koimrk.Simtsal Jhnnkad.Bh-igiivatiol Banpur. Chruchiha 
.it R.iiiki, Haiih jnd i near Asu res war, Satttak i atSaiiibalpUT, 

Hingla ai TaJcbei. 

Besides, Goodcss Mina kali in BatasofC was wor¬ 
shipped by I he sailors and ship merchants be lore u taking 
olfcrings and setting out fur sea trade, AI Bfi lam mgs rhi, a 
medieval port of Orissa, temple dedicated to goddess 
Gadanayikani, one of the eight Ntyikss or atteNtaiits of 
Chandi. is worshipped. 

Assistant Supdt. Archaeologist, A.S.L Bhubaneshwar 
Research Scholar, PG Depth of History. Utkal Uinvcisiiy 
Bhmbaneshwar 
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At Dharnia and Cbandbali (two medieval ports of 
Orissa], Goddess Dhnmraiand Dakeswa ri we re; worshi pped 
by the marine saiiois. This a nip iy shows the importance of 
the folk goddesses of Orissa being associated with marine 
activities. 

In addition, of late, the Govt, of Orissa bad organised 
a sea-voyage front Orissa to Indonesia (Bali island) to 
recall the glorious maritime activity or ancient Haling*. 
This famous Ball Dvipa Vafra (Voyage) started on No¬ 
vember 10,1W2. 

The above study reveals that maritime activities of 
indent Ka lings inspired artists to depict boats in sculpture 
mul painting. The folk-art traditions of Orissa is also 
indicative uf the uwririme pride of ancient Orissa. How¬ 
ever, the maritime an of Orissa never gained an important 
place a*a theme, perhaps being part of normal life sty le of 
the Haling* people. But taken into consideration the data 
available in marine context io the form of literary and 
archaeological evidences, it can be surmised that Kalirga 
WJU oik erf Ibe great maritime powers in ancient India. 

The author, arc grateful to Dr. G.C Chauley, Super¬ 
intending Archaeologist. Smb S. Boat. Deputy Supcm:- 
iending Archaeologist and Prof. K„5. Bebera, Dcplt. ot 
History, Utknl Uuivcisily, Bhubaneshwar. Orissa for their 
valued suggestions and information in the preparation of 
I his paper. 

J.K. FATKAUi 
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Human Settlements in Goa Till 16th Century : 

An overview 


Goa, like many olbtr regions in India, lias yielded 
evide jut of sctrlcmt: ms from stone age i hrou gh the p use M. 

Places tike Shigaum near Golem, ai ibe foot of (he 
Doodhsagar falls; ibe slopes of ihc present raiJ-Jine 
Zambollnt and Qucpem, on ibe hanks of ihc KushaviU; 
Vi] ic n a rock -she I lers, Fatoipa a nd Ara li, c lose to 1 he sou fee 
of the Zuah river, Befui on sea shore; Pemciti across the 
Chapora river; Masonlcm, Vdguern and Corqua near 
Volpoi; fhc course of the Mandovi river, upto ihe plateau 
of Mnpusa, Porvnrim ami Piiamc. Colva Bebiliin-BeLim; 
Vcnia to Hugo* (o Dabolim. Cbicalim of rock-cut dwell¬ 
ings are indicative oNII Ihe ihrce stone age cultures. 

Goa basso far yielded neolithic and incgnltihiL setllc- 
mcnls only in a small measure in places like Belli I, Curdi. 
Chi kite lira. Veran. etc. A.K., Shaima. Dr. S.A- Sali, Dr 
K.V. Ratnesb. and Mr. K.V.Ran have explored the area. 

Traditional Accounts 

The Vctlic nsiti' Ma nda vya 1 a nd his da ughi er ‘ Mutda vT 
a re assoc ia ted with t he river Ma nrfovi. It ta kes Goa b: 11 k to 
the Vcdic times, and perhaps giving scope for the early 
settiettirm ol'Guruktttas’ and 'Rishy-asttnimas'. ‘Gomat 1 , 
*GopBkap,itfaTta', , Gopakapura‘, ‘Govftpuri’ arc the no¬ 
menclatures going hack to MalMbharain's Bhishniaparva. 
Jamhudvipa , ibe island of bear king Jamhuvant nnd 
contemporary of Lord Krishna, is another island of early 
human settlement. Tiie suffixing words -/wren, potuwajctc. 
- *ndicale Ihe urban scrilcjhcnls of that titne. 

In I hr dawn of history of ibis pa it of the couniry, human 
settlements musl Have been with the Konkin Mnuryas 
<upto the (iib century A.D) and Ihe KatUmhas. 

Geographic Seising 

Geography pi a ys a domiiw nt role in i he )j fc o f m n n. The 
land, ihc rivers, ihe rains, ihe hills and the dales, the Horn 
and fauna innuenee his way of life and thus his historv. In 

Gna. the long stnrich of coastal belt, the SahvadriNlopcs rm 

Ihe east, and funher cast the tablelands on fail) (ops have 
encouraged three distinct lypes ofselrlemems. 

1) Small hulmcnls and scanered ha nt lets for lower 
working class, like fisher-folk, Kunbis. Kharvis 
Beilis, etc. 


2) A more evolved lype settle me rtfs for rudei** craJlv 
men, agriculturists* etc., and 

3) Towns. ri&ikSs, foris etc for ihe riefa. 

Historical Period 

AJJ through the period of royal dynamic*, like the 
Kadamba*, the SiJahstus. the later Cfaa lukyas h the Yadavas 
of Dcogiri. Ilit Rayas of Vijayaiuigar, and upto A.D. 15 10 ¥ 
Ihc age-old Hindu society in ibis part of ihc country bad 
more or less the four tier a uric ill 'Vttrmtshranut * system, 
llic settlements for BisiInning, Ksbatriyas. Vaiisyas and 
Sudras were rcslrirted and rigid, and also more or less 
exclusive. And ihc norm* otsitpa lexis for sucb settlements 
were adopted as else where in ihc country, Khomttd, 
Ktihjukd, Dratut type lown-plans appear lo have been 
adopted hi Govaptiri, Chandrapur and Brahmapuri in Goa. 

During ihe period from 5lb lo 15th century A.D., rand 
life in Goa wiih small hutments and hamlcls. remained 
almost unchanged, while ihc conspicuous change wilb she 
growing settlements leading tn urban class is tangibly 
itoliccd. Ihc capital place Chandrapur; Govapuri another 
]H>it riiy on Zucri; Bmhinapuri, an education*]} centre; 
Salce| 4 a commercial centre; Saiighani (Sangenij is com- 
itmmly centre; Verna scltlcmcm of Agrahara; Nato* and 
Snplikuicswtr as religious centres; Ella port of sea gods; 
Mahiipurushs (Mapus.i )uf religious grcjiiuess. Maiiigtrisb 
(Mlngcsb) of Saivnitc faith; Madugmina (Madugaon) a 
place of lakes; Ponda {Honda} of wsler tanks; Dndaiuarga 
(High way) of trade fuirte; Raibiindflra port of the Rayas of 
Vijayina^r; Vclha Goi (Old Go*); Agasirn, a gateway, 
etc., nifsy he cited with reference lo different objectives of 
ihc senlcmcnis with different functional ispcds. 

A few- sett feme nil had ograham — Gopaka pa tuna, 
CbniHlrepur, Verna, Brahntapuri, Nomi, SapinkuteswirsB 
etc., and these apparently adorned by scholars,, pu pi Is, the 
olhrr assistants, rogeihcr wish wclls^ tanks, living apart- 
1 ne ills, eo] igje gH i ional hji I \s , link roa ds I o o the r ne ighbo u ri ng 
importaul local ions. 

Settlements in rdatmn to Papulation 

Undouhiedly, population and the selilemcnL* ire 
interdepcruJant. With reference to Ibe pop u la Mon of each 
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hamlet, town or capital of Goa, it can be explained this 
way. If I he total population during different centuries is not 
warranted by any written texts, then it may be surmised 
with population statistics on historical context. As per 1991 
census Gob has a population of 12 la kiss, (250 villages and 
12 towns), and supposing that each century in the past lost 
2 lakhs, then, approximately, 

I9tb Century had 10 liklis; 18ib Century had X lakhs', 17ib 
Century had 6 lakhs; 16th Century bad 4 lakhs; and tSlb 
Century had Z lakhs. 

And, the k foie, the settle me nt nuitibcrs also get propor¬ 
tionately reduced and also become thinner and smaller- 
The (owns had a small market, a few built-up houses, ouc 
or two mansions for heads of the town, places of worship, 
tanks, lakes and a defence watt around Ihc settlement and 
may be carrying 4-5 thousand populot ion in each, while the 
hamlets may have had a few baundred souls with a few 
•mis, paddy fields, mango groves, coconut trees, wells, etc. 

And, therefore, with such a thin pupulalkm ku the 
stlilcmenls uf those times it was easy tor the invaders wiih 
i few hundred armed and trained soldiers, ru conquer and 
lay ibeir hands on any such scttlemeni. unless there was an 
Drgj nised and strong defence sy ml hi, equal in strength and 
capability, Thai is how the such small Indian settlements 
became prey to the invaders in ihc his lory, inid Gtw was tu> 
exception to it. 

tinpaci of Islam 

This pa ltd m ofl ml inn soriet y that grew gradually through 
ages, began to recede to hazy and dilute form w hen the 
Muslims look over the reigns. 

Goa also fell the impact- In the province uf Ellas. 
Govapajtann, Ponda.eic,, muslim structures came up. The 
domed mosques.palaces, minors, minarets, water cisterns, 
dockyard*. chau rah-garde ms, fountains, in black Deccan 
trap had come up. Gradually. Konkan was in Muslim 
hands. But in A.D. 1472 the Hindu cities or Govaspuri. 
Brahutiipuri rtc. were Ihc ghost cities of ra/ed ic tuples and 
devastated houses. 

Cl [a became an important centre of the M us lints, docks 
and ship-repair yards sprang up. It became ii pla.ee nl 
departure for Haj pilgrimage and commercial port for 
horses from Arabia, Pc I ra, Oratwz. Ft tsia, etc. M ustiui Gt» 
is what Yususf Adi! Shah had made it. 

During Yusuf Adil Shah’s lime a Ponuguesc historian. 
Dua rte Barbosa, visited the city of Goa in A-D. 154X1 and 


be figures Muslim Goa in detail: “The city of Goa was 
inhabited by moors, respectable men, and rich merchants 
and other gentlemen, by cultivators, by military men- It is 
a greal port of trade to which flock many ships front Mecca, 
Aden, Ormuz, Cambay, and Malbsr country. HrfYtusuQ 
lived much in this place. Nobody was allowed to go out or 
to come inwiihoul permission of Shah, Everybody should 
register his identity. The town was very targe wiih tall 
edifices and had some streets and squares surrounded by 
walls and towers. There is a big fortress in it. and in the 
environs are many gardens and orchards of fine I fees af 
fruits and many pools of good water. There ire many 
mosques, gentile temples. The country ill round was very 
beautiful and well cultivated and enjoyed much produce 
from both sea and land.” This was the blue print of the 
Muslim Goa 1 Jut Yusuf had conceived and created. Yusuf 
mapped a Muslim Goa in frecome an Indian Shiraz, with 
mosques, mi turds and domes, A great place in the world 
between Constantinople and Chinese CHthay, And fmm 
this Muslim Goa, Christian Goa sprang up in A.D. 1510 
The Persian passion now began to fade. 

77re Portuguese period of Coo 

For a longtime, almost a ctnulty, after the conquest of 
Goa by Albuqutque in A.D-151(1, ihc Muslim Goi almost 
remained ihc same a-* far as layouts of roads, dock yards, 
wnler cisterns, shopping mitres, palace complexes jit 
concerned, ll is common know ledge Ihm it was Atlil Shah's 
shipyard which had allured the Portuguese to Goa and Ihc 
rich trade the Muslims had paved the Rua-Direita (Straight 
road), which led into Golden Goa. 

From 151D onwards (I6lb. 17lh Century) Christian 
architecture started coming up: St. Catherine Chapel; the 
Church oi Our Lilly of Mount; Cathedral; Bom Jesus 
Church; St- Augustine Church, and convents; Si. Monica 
Convent; St- Paul's College, all in Old Goa, were built on 
the razed ground of Islamic structures. Adil Shah's palace 
became the place of the inosl dreaded Inquisition, shipyard 
id tried partially into arsenal a nd royal hospital, mint, mar¬ 
ket Of jewellery, liquor, hones, and raw show of human 
fl cs h of stave girls; ii became a place of fidnlgo (of nobles 
and rich). Antwerp illd Dotson were probably the only 
European cities which could compare wiih Goa of ihc time 
for population iml commercial prestige and a Christian 
tond haunted by the cross everywhere. Further, during the 
period the chy-tbm like Agunda, Reis Mages. Old Goa, 
Chn|Mira, Belul, Vasco, Panaji, Terekol, with Western 
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defence^ysteiri, came up. And in the rural settlements 
turned into modcmiiy, windows and doors of the houses 
were always kept open due to social orderliness tint arose 
during this period. 

Assistant Archaeologist' Archaeological Survey of India. 
Mini Circle. Pamji, GQA- 


ArchitcctumIIy and cullufa Ely P there fore n Go* became a 
playground of east-weal encounter with happy settle me on. 

SJt C Josm 


Stupas: A Rare Depiction in Rock Paintings of Gujarat* 

India 


Actipwry gla net a t the pa non mi of roe k-u n is e no ug h 
ID reveal its diversity in lime anti spue, ft i.\ itioMly 
tend 1 1iolied by geographical and ecological facfojs snd 
explains the mJc of human response in its changing envi- 
nmmrni. Most of these aesthetic works arc the re licet ions 
or the effects of local geography and cultural contexts in 
their creation. From time immemorial such creative works 
of human origin have been controlled by bis feelings of 
visual space reflecting how man perceived the world. More 
often, it is the re fleet ion of cultural context which engen¬ 
dered it and integrated the aesthetic sensibility with ele¬ 
ments of local environment. Ii a Iso denotes human in i c rac- 
tion with the religious or cultural ideas prevailing in the 
then society. This article attempts to discuss how socio- 
re I igloos eJemc nts of ■ pan let) la rcultura I period of a region 
are responsible for the selection of a focal theme for rock- 
art as a primary evidence of human experience with space. 

Religion, as an intent pan of the Indian society, has 
played a vital role in shaping sociocultural imib prevail- 
mg among the contemporary masses. Reek-paintings of 
stupas found around fdar in Gujarat offer an excellent 
evidence for such an integrated study. Roots nf Buddhism 
were well established in Gujarat right from the beginning 

orUicChiistianeiBand survived upmabout llth/L2liuenLA.D. 
However, span from Ihcstructuml rettu inscribe Buddhist 
stupas and monasteries, the literary, iiucriplionul and other 
archaeologies! evidences clearly reveal thin Buddhism 
reached to its peak of gfoty in this part of the country from 
the 2nd to 7th cenl. A.D- Buddhism during this period 
exercised tremendous influence ou the life of people in 
Gujarar.£ru/Masi monumentcammenmrating the memory 
of Buddha and olhetspirituBl teachers of the Buddhist faith 


became the vital centre of many social activities not only 
Ot the Buddhist[ community but also of the general popu¬ 
lace. It is, therefore,, mtcrtsling to examine the available 
archaeological and literary dam with a view to understand 
the iniin^ in their proper migrated cultural and 

historical Nckgroumlr 

Location of the Site 

Rock-paintings in Gujam arc so far confined to Ihc 
gianile outcrops of the north-eastern rocky ridges. These 
locky ridges sire in (act the southward extension of the 
Amvaijj system that Hanks the eastern margin of the 
fl&odpliins of Gujarat. Though not much work has been 
Lurried out In this region f it has yielded much evidence of 
rock -pa ini i ngs of ihc prehistoric and historic periods 1 . 
Among ihc fock-painlings ol his Eerie period the rr is a wide 
di versify in the theme depicted. Of course^ the painting.* of 
siupa.\ arc most uncommon and found only in the Idar 
region. 

[dar {23 49 N. 72 P 5iT£L), the capital of fomiei 
princely state ot the sa me name, is signaled at a distance of 
about 103 km to the north of Ahmeds bad. jnSaharkantha 
district oJ the Gujarat Stale. It is a small town located in a 
relatively rich ertvircuinicnlal setting. The complex land- 
fortu inimediaEcIy adjacent lo ils north and east is marked 
by lofly granite bills of lhe Anvallj system. These gjanile 
outcrops give an appearance of rocks perching one above 
Ihc Other ai various angles and have developed caviiics ai 
places Out of these numerous caverns,> particularly which 
hive projected ceiling hoods or hollows were generally 
chosen m ideal shelters for depicting rock-paintings. 

Hl’k- I shall restrict myself only to those rock-shelters 
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wherein mr/m-paintings have been executed. In dll nine 
rwpu-pai tilings art found in two distinct localities in a 
dose proximity of Idai town. Of course. lbe Hist group of 
lb ret shelters containing six ji»/w-pairlings were found 
near the Gambit: rpu ra villa ge, silua tc d about two ki lome ires 
lo I be east of Jdir town, just behind the bills running north— 
south between Idar and Gambhirpura. The other group of 
three ifii/w-p* in tings were found in one of the small 
shelters located on the hill known as Idario Dungar (Hillof 
Idar) extending east-west facing the idar town. 

Description of Stupa Paintings 
First Group: Gatubhirapura Stupas 

Tolhe west of Ganihhirpura village, near h step-well, 
there arc three rock-sbclttn situated ha If way to its lop at 
i height about lOOto 125 in above the ground level on a bill 
front facing north-easi - The stupa figures executed here 
are quite prominent a nd catt be seenclearly from a distance 
of about 200 metres. These wwpft-paimtfucs wen* reported 
first by R.G. Hajamis of the Gujarat Stale Archaeology 
Department.* 

Shelter]; 

This lowermost shelter contains a single stupa figure 
Hanked by dthutra yasluis, The central main figure of the 
stupa consists of a low hemispherical dome placed on a 
low platform known as pithika or plinth, and surmounted 
by l squire box know n as harmika. The hurimka is further 
crowned by three superimposed parasols or timbre lias 
(WjAajVtnn/r ) with its shaft (yashli) set in the centre of ihe 
harmika. The most striking feature of this jui/W- painting is 
the dep iclion of fi yi ng banne re or fta gs (pttU&r ] tied o n t he 
chhatra yasliti between harmika and dihatraviiii. The 
depjLunn of dthutra yj Kbits, one on c it her side of the Stupa, 
adorned with triple umbrellas and « banner is another 
noteworthy aspect of this paining. Except the baimets and 
the side cltluiira yasluis, which are completely filled in red, 
the rest of the com pone lit pans of the stupa and chhatra 
yasluis in marked by bold outlines in red while the inner 
space is filled with while colour. The entire cont post lion, 
which is not in a good state of preservation, cove re «nsrc» 
about 3 x 1,40 metres. 

Shelter H: 

The second shelter situated about 15 metres higher up 
from the first one co nlai its two jiti/KJ-pa iiilirtgs- Though the 


stupa depicted on the left is bigger than the second, both of 
them show the same components of the structural stupas 
as seen in Ihe earlier stupa described. Here, the smaller 
stupa depicted on ihe right hand side suggests that it is the 
reproduction of a developed form of the stupa having two 
platforms and slightly elongated drum or the dome. The 
placement of luirmiia remains is it is but the umbrella- 
shaft is unusually high. Originally this dthutra yashti- 
bcaring banners must have been crowned by three succes¬ 
sively diminishing umbrellas, but in the present slate of 
preservation only one crescentic umbrella is seen in the 
smaller stupa. In both the pictures, the original configura¬ 
tion delineated in red has faded to such an extent that one 
could have vuissed them by oversight if it was not rendered 
in white. The Stupa on the left occupies an area of about 
1.85 x 1.55 metres and the right one about 1.15 x 1.25 
metres. 

Shelter III: 

It is situated about 200 metres to the north of Shelter 
T at a height of 11U metres from the ground level. This 
shelter contains throe stn/JH-pamtings, The fiist stupa fig¬ 
ure cm Ihe left lacks proportion of drawing, The iutmika, 
dihatntvali and the banners arc depicted excessively large 
and thus it gives ail effect ofimb* la need picture. The other 
two stupas depicted dose to each olher lows tds tight. little 
away from the first, are relatively symmetrical itt their 
proportion. In nil ihe three shywj ihebanneraare lied on lire 
upper margin of the dthtiira yasluis, Here also ihe artist has 
preferred the same colout scheme adopted in other rock- 
sheltcra, for Ibc effective execution of pictures. Except a 
link top pan of the flrsi and the third stupas damaged by 
leaching. Ihe remaining paintings arc la illy good in their 
stale of preservation. The stupa on the extreme left ol this 
shelter measures about 2 k 1.50 metres w hile the middle 
and the right one measure about 1.75 x 1.60 metres and 2 
x 1.70 metres, respectively. 

Second Croup: Mario Dungar Sutpas 

The second group of stupa -paintings ire found in one 
of the small rock-slie!lets in another gram to id hillock, 
locally known as Idario Dungar, about one kilometre north 
ofldartown.Tbe rock-shelter is located ata heightofabout 
500 m from the ground level. 

Shelter IV: 

This hooded rock-shelter facing south-west is situated 
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a bout SO metre* higher up from the Daulat Bin van (one of 

Ihc pah.buildings of ihe fanner Idar Slate constrained 

on the hill) on Ihe right side ol a stepped pathway Je.uiiug 
to Jain temples. It contains ihrer jayM-painlinp The 
Sinking feature of iheic [Minlings is that only hemispheri¬ 
cal dome or Ihe proper mips surmounted by kanaka a tid 
yin/ui are shown in a well proportioned manner. In ail ihe 
line*depictions ihe platform«m which liresupersimcrure 
ol stupa stands, is missing logelher with crowning 
chhairavaH and banners unlike ihe previously described 
stupas. Herr, their is a slight variation in ihe depiction of 
harmita. Tbcharmika tttsiupa one and three, found on d lfcr 
'*ide o( ihe cenrial one. Ins been ilrawu tu Ihe fonn ol .in 
imxitcd stepped pyramid, whereas the central oik is like 
those of Gumhhiipura ai^as ihuugh they arc in « superior 
qua lily Compared toother irir/zr/paintingsofTdsr*rca. 5 fi f/ * 
one a nd two a re of the same si^e iiujmj ring 0.75 * 1 ui. while 
Ihe third one covers an area of nhoul 70 K 7$ Cm . 

Observations 


The stupa-pa mliugs descried above are quite mitu 

nlistic in the i r repre sc ji la I ion of the i no n umctttt 1 struct u ra 
itapm. The most outstanding feature of these paintings ii 
the <lc pi el ion of tanners or fl^ in , llcir tompgaiw fj 

this can loti, il is won h recalling i hat a Buddhist rock rut 
cave, recently found marSiyot m Kutch district of Gujarat 
has yielded a number of day sealingsshowing srnms witi 
tanners and is daiablc to 7ih,*lb cent. A.D. A number ol 
such votive clay piques depicting stupas adorned will 
tanners were a Iso reported ftom various parts of Kashmir 
epai. Western Tibet, Bihar etc. ranging in date from Shli 
lo I5ih cent. A.D. Two noteworthy carved stone slat* 
covenng ihe relic chamber it Khan btakun m BurntB also 
yielded stylistically similar representations of ihe stupas 
ascribed ,oTjhMh cent. A.D.’ Ampa painting found near 
Narsinghga rh in lhe heart of rock-art Injure of Cemnd 
Indian offers an cwrilcnl example of its exquisite dctiic- 

U«n.‘ This stupa fi &ure resc mbits with the stupa-ps inline* 
of Jtiiir irra undcfTcvitw^ 

Professor, Ancient History and Archneoloirv 
DepU.M.S. University, 

VADODARA 


Here il is interesting lo note Uul ihe famous Buddhist 
site of Devmmor: is situated about 45 km south of Idar and 
Vadaii.tdcniiHedas^O-tba-li” referred to by the Chinese 
pilgrim HuearTxanga localed jum N km northof Idar II 
seems Hcicti-T^ang during his travel front Dasapuu 
(M,indttsor) |t> Brigukachchha (Broach) passed through 

thi.^ region of Ida r. Therefore, taking iririuonsideratiofl ihe 
anrhaeologicaldataobtained from Di vnimnri’and Vailali' 
one may conclude that the region around Idar was busy 
with Buddhist activities (or quite some time. The siufui- 
juminigs found at Idar. on the basis of their stylized 
structural details indnditig dome. iutrmtkit and t he dduira 
yasJili bearing triple Umbrella can be assigned to 4lh/5Ui 
A.D. 1 he recent survey carried out in litis area revealed that 
iiUr was an active centre nf various political powers right 
Iroui ihe .<rd<4th cent. A.D Struclural remains of the 
Ksbl ™i“ (*"«* were found very clear to the bills bearing 

pnintiog* near Gambhiipura. 

According lo ihe tiadn t o n of ibe Fi\i Ma/mpvrmibmt 
Smla nf Dt&vuakgya 1 6.5. Wind its Sanskrit. Tibrlaa and 
Chinese parallel Mps 36.3—3, JL'ird Buddha enjoins upon 
Aiuod q (one of Sudd ha "s fa vi m rite pup i Js) not o nly bow to 
deal wiih ihe Taihji gala's physical bodyhul also where and 
ln>w ihe stupas should Ire built. The Lord gives further 
dt lulls how ihe stupas should lie adorned with umbrellas 
tanners and flags (cithatnt, dfivaja and jxmiku). The tan- 
nera or Ilgws represents glnry (yaws pataka] and the 
cEivnnlcipjtioQ of Ihe mind wb j eh is free fmm grted by 
iL«*If {alttbftatmika-ckme- Tin? above 
-K «mni make* it vcjy cJcar why the replicas of stupas lit 

ivj(h ha iwc j7, ot flags soprammcnlly Together with 
Ol be r umj a I ariuctufa 1 a ml decorative tfcmcntsafthcstuptiS 
Depiction u| stupas in rock-art, both pcliuphyph* and 
painting certainly bad symbolical sigiufkamc^ fp fart 
tbLi.v ait the replica* of p it -existing momument* and also 
as n Mi liu me mis whieb cxislcd m (be same form as cubic 
^trunures (or ibr Buddhists. Furthe r these stupa* painting?! 
cilpiIjIl ujs in visualise Ihe sliuciural ornnutiLcnlaj stoipns nl 
Ihe rimes. 
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Music and Musical Instrument in 
Indian Rock-Art 


In i he large body of chatcoliihic rock-art in India I 
observed i few depiction* of hj»n j ' :,ts - 

1 think that these pictures art related 10 mythologies 
known from early Indian literary sources which might 
reflected prolohisinric customs. 

To get * dear idea of thematic setting of these depic¬ 
tions I scanned the rock-art material rollcrtcd by me lot 
evidences of music and musical instrument*. 

Chronology 

My chronological placing of the pictures under dis¬ 
cussion follows an analysts of the rock-art- inherent infor¬ 
mation. This information front the pictures themselves is 
well is the observation of the pictures* stratigraphy led wt 
to divide the rock-art in tbe pictures of ihe hunters and 
gatherers and those art Of the agriculturists and animal- 
keepers, While the earlier will here, for convenience sake, 
he addressed as "mesolithic pictures” the later, the ait of the 
agriculturists and animal-kecpcrs*vill he divided in the art 
tioni periods before and after the introduction of Asckan- 
Brahmi. These will be addressed as “cbalcolilhic an” and 
“histo tic art” respectively. In this paper twill not dive into 
* deeper discussion on the disputed points on chronology 
of rock-a.it in India. 

System 

On account of the scarcity and ambivalence ol the 
depicted musical instruments the classification has to be 
kept simple: 

In the Indian rock-pictures wc can distinguish 

1. Chanting, Singing or Talking 

1 Lie hop hones 

3. Jdiophones 


A, String instruments 

5. Wind instruments 

6. Dni ms a nd (or) Gongs. 

The fiistof these, singings, chanting talking, is highly 
speculative. 

The second, litbophonts, arc rather peripheral phe¬ 
nomenon Eo rock-art research, since lithophom-s are not 
shown in ihe pictures, but are n times carrying rock- 
pictures on them. 

Ideophones ate identifiable beyond doubt in historic 
pictures only. But it must be clear that ideopbones.ittlheir 
more basic forms of simple sticks and rattles are difficult 
to identify in rock-pictures. Slill it is more than likely that 
these instruments formed an important group of musical 
instruments as indeed they still are: in Indian folk-music. 
The fourth group, string instruments, here before all the 
harp, are the most prominently depicted musical instru¬ 
ments. These instruments are compound-artifacts of con¬ 
siderable complexity and a long lived entity in the musk 
culture of India. 

Wind instruments are rarely depicted and only known 
from historic pictures. 

The last group, Drums and (or) gongs, art shown 
conspicuously rare inchaltbolithic pictures and absent in 
mesolithic art. Only in historic rock-pictures drums of 
different shapes and sizes ore shown frequently. 

dunning, Singing/Tetking 

Wc of course presume that people - within the linw- 

limib wcarcdcaling here - know tosipg, talk or chant. The 

problem we face is; will we able to recognize music it 
people indicated it in their painting?*? 
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However, in several of Uw earliest picture'groups tie 
ligures with sma]] circles in front ul their mouths. Sira* a il 
these figures sir scenes showing obviously dances, I pre¬ 
sume that these small circles indicate lhe person's singing 
or chanting (Figs.: J ,2 3). On account of I he green pigment 
used during the style period to which Ibis depictions 
belong, ibere is an on going discussion on its possibk 
Upper Palaeolithic origin. 

Lkhgphont 

This is a category of percussion ins Irani cuts which - 
although not shown in rock-pictures - are some limes 
decora led by rock pictures. Lithopboncs an: natural stone- 
prongs whose one end arc held under tremendous pressure 
from surrounding slone trusses, while the Tree end stands 
unsupported. If these stones arc beaten with a stone or a 
piece of wood they emits mela Ilk sound, whose pitch can 
be modulaled according to the point of percussion, A 
stroke at the (nr end of the prong will create a lower pitch 
than One closer 1o the roof Most lilbopbcmes show several 
percussion grooves along their edges indies ling that ilicsr 
"instruments" were played upon. 

These lilbopbones are often found close to neolithic/ 
cha I coli thic settlemc n Is in! he grs nr Ic region of [ he Krulmn- 

Tungabhadra£kurh. lotscived IbcmatthesiicsufPilsIikhat, 
Konigodu, Kuppagallu and severalsites in the KishkimJba 
Region. 

A triangular, upright standing stone prong in the 
Kuppagallu Hill is covered by tattings. The centra I figure 
of these tannings is a large figure of a bull around which 
several other human and animal figures a re found as well. 
Seven] figures obviously portray couples in sexual con¬ 
gress. These are the pictures which Mr. Bruce Foote did 
describe as "strangely obscene and qmit- indescribable”. 

This stone shows well denned and smothered grooves 
along i he edges and > singular large groove at ils zenith. 
Several of these lithophones are situaicd in rock-shclura or 
in spacious hollows beneath granite boulders which form 
a resonant body, amplifying the sound w hich can tic hea rd 
dearly over long distances. Another Nth op hone was round 
tn Rajasthan’s Sikar District, There at a convex rock wstJI 
■ large piece of exfoliated rock shows several percussion 
grooves. If struck, this natural gong emits a metallic sound. 
Some obviously fresh battering marks indicate that this 
stone was used if II recently i s a I i limp hone. 

Another lilhopbone dose by consists of a cleaver- 
shaped piece of rock leaning precariously agaieiM rhe 


parent rock from which it got detached by natural forces. 
Grooves at the upper edge are patinaicd similarly to the 
natural lint oi the rock, indicating a considerable time span 
since these grooves were battered Iasi, In ■ well protected 
hollow above this lilhopbone an early historic rock picture 
was found showing a “vase of plenty" from which flowers 
emanate. Lilhopbone in fonu of musical pillars are known 
is architectural members in south Indian temples. The 
ntOAl famous oT these are found in ihe maruhipa of the 
Vfnhlluwami Temple in Vijiyanagar. The closeness of 
ntanyofthe ‘'natural” lubophunes to ncoliihk/chalcolithic 
settlements in the Krishns-Turgabbadn Doab as well as 
the braisings belong to that period placed on their surface, 
suggests that these stones were played upon at least since 
then. 

fdiopitonts 

It has to be remembered, that figures in Indian rock- 
art are, generally speaking, quite small. Human figures ire 
rarely higher than 2£J to JO centimetres. Particularly in the 
mesolithic paintings human pictures ■» not only small in 
siite but most often reduced to mere slick figures. The 
minuteness of the depicted artifacts in the hands of this 
reduced figures makes the identification almost Impos¬ 
sible. 

Otic instrument held by one member in ■ group of 
dance tv (Fig.: 3) might be a mulfi-pronged comb-like 
j nil rum Lent, whkh^ when ilruck, would give b vibrating 
ratllirg ioimd, Since this insLnjnicni is fouiid only oner in 
roc Strict lifts, ibt InlttprelAlian as rmi&kal insiniirieuE 
rr questionable. 

The isiiVhi bflik’ itfiopbonc would consist of no more 
than (uci slicks lx-au-n togciher rhythmically, Indeed there 
ife several Mesolithic rock-pictures showing rows of bu- 
jniin figures, all of which ire holding short iiiafiv in their 
hdEiils r lu Ad extensive bunting group from Lekbfljoflf 
several pernw are seen bolding sin* 11 implements in I heir 
tumds which might lx failles 1 Of Course i ll these Jdeiili- 
cat ions arc very .ipccutativc. 

String Iivummcnis 

Possibly a bow harp is shown In very curly Mesolithic 
pitfure- group (Figj 4) K Although this picture does not 
he long to l he cirJJcsi Mcsofilhicslylcgroupavailableit l he 
of KithotU* ii L%one o! those ruir pictures executed in 
green. The two patches of green painting* ere Ibc remain* 


Note* And Ntwt 


71 


of an originally large picture-group which ha& weathered 
unevenly at different sire idle* on the shclEer will md 
ceding 1 . The remaining parts o| thi* composition are 
remarkably clear, all houghs eve nil features in ibis picture- 
group ire unique in Mc$o!ithk art. 

Very dear ami detailed arc harp-only in the pictures 
afihe chd lcolithic period. Harpist* figure promincitlJy in a 
number oftauializjng narrative fcene-pjcturc£. These pic- 
tuns are of considerable importance, since ibey represent 
the only known material allowing us glimpses into the 
dramatic and my t ho logic culm re of the chnlCDlithfc people 
of Malwa, Although wc have yd no means to ascertain the 
absolute age of these pictures, it k quite convincingly 
established that they writ done prior to the introductionof 
the Aiokan-Brahiiii script. Indeed some of these pictures 
be lung to the earliest pldOfUl style of the agriculturist* and 
animal-keeper. oT Mifwa. The lecJu&ologicaJ inventory 
shown in these picture* comprise-’, the two-wheeled chariot 
drawn by cattle** well a* ihose horses 4 , aicia l weapons like 
a xes and spears besides tbe age old mfemlhliTippcd weap¬ 
ons. Swords a nd daggers make I heir appearance only in the 
lalcr stylistic groups of this period (Fig,: 1ft). Humped 
tank tin be considered as the “cuUunU centre" of these 
pictures. Cattle arc most probably the single most depicted 
theme in thalmliibre iock-art. Bulls wish lyre-shaped 
bormand an often exaggerated humpare ibe "kilfoisp^of 
dwIcolitbicirL 

Horses or other cquids make their appearance quite 
early as draught animals of chariots, and arc depicted 
ridden as well 3 . 

Depictions of harps ire known only from two rock-art 
regions. The majority were icund In the hill reuges ^nutbof 
Bhopal ((Figs., 5,5a K 6—iO a 1 Os-11). Or lie r examples were 
found at sites dose to the Chiuibnl River or in gorges of 
her iributa nes in ihc Ma ndasorDisErki of Madhya Pradesh 
(Figs.^ 14-5). Not only harps but string muniment* alto¬ 
gether are conspicuously rare in historic ruck-art. w'hich Is 
Ehe more surprising, as harps and other siring instoi menEs 
are depicted frequently in early historic sionr sculptures 
nnd reliefs. Tbe only example. of depictions of vim comes 
from i site in Gwiritm District, showing j three-eyed god 
with malted hair playing such an instrument Fig. 16), and 
from a site close lothcGiniukya temple* ol Fattadakkiiin 
I he Bi)apuf District of Karnataka (Fig-: l 7 h 

It has to be mciilioncd and again that ffw.k- 
pictures, are gene rally very ambivalent, They rarely come 
in the clearness rendered in a copy.Therefotre, every copy 
has to be taken as imcTpreiarkm 


The picture (Fig.: 6) of ao whyphallic harpist was 
recognised by me only during a slide session after 1 had 
visited this picture about twenty limes over a period of 
mure ihan 15 years. An earlier interpretation of ihe same 
figure can be seen in the jjjustmtkm from my earlier book*. 

After recognising the harp in the hand of the man, it 
was auE difficult io recognise ilat the origi rial rock-picture 
as well when I visited the site next After all we only can see 
what wc know! 

Mosl of the harpists in the chakdiilhic pictures seem 
lo be not only fuoctionanis of dance*, bui an object of 

reverence. 

The most inutalizing picture of a barpLsl, surrounded 
by rows of dancers, comes from Kalbotia (Fig,: 6). It is one 
of these pictures of maU-onenlcd frolics in which many of 
Ihe participants are obviously itbyphillic. 

Tbe harpiht here seems to lie an elevated personality if 
one can go by his relatively large body size. The harp is 
Tendered quite detailed. It consists ofane tonga led resonant 
body which is held close io ihc hip of the uprighl standing 
person so ibai il projects over ibr tramc of his body 
backwards The number of strings cannot really be ascer¬ 
tained since She rock surface is quite rough and look the 
pigment only it elevated particles. 

I believe ibul the number of strings rendered in the 
pictures of ha rpist is rather conventionalized since a viewer 
At the time of the making of these pictures would have been 
familiar with the number of strings on a harp anyway. In 
one of the pictures even the loosely knotted ends of the 
firings are shown (Fig. 7* 13), The harpisls arc either 
depicted staining or squalling but firing a fowdfdanceis, 
which often ■ re shown with mEcrlinked hands (Fig.: 6-S). 
D|ually CDnauan are harpists leading rows of dancers 
(Figs. 5, 5a. 9). 

In several scenes in which harpists are iftcoTponted 
fintaslic animat llyurts (Fi^ 5) imd persons with fantastic 
Icatures (Fig. 5, 9 t 10) arc lo be found m well. 1 believe 
Ihe.se painting* are to illustrate myths. 

In one or tbe;* pictures from Firengi (Fig- 9) tbe 
torpisi is surrounded by gesticulating peiwins. Following 
him are two persons carrying some load extended from a 
pole between ibem. Although it is not dearwhat bad these 
persons arc transporting, load Harrying is 1 prominently 
de pit'll 1 d s teieoly pf theme in cbalcob lhic procession scenes. 
Load carriers are frequently depicted in eba riot-re la led 
compositions’. I none procession scene a harpist is shown 
walkin' in front of a chariot (Figs. ID, 1U*). These chariot 



72 


Airdfixffvij 23 


processions fra lure, besides pot-be Hied itbyphallir gods or 

Ire row enthroned on liltlesc*t,vjcstera and acre bateas welt 

ns dancers and fantastic liguns. 

One of lhcse scene pictures from Firengi (Fig. 5) 
shows i fcurpisi accompanied by dancers in the vicinity of 
a large carnivorous beast which holds a dininmiive scor¬ 
pion-like being bclwccn its fangs. Below Ibis animal air 
several squares wJudi l believe to be unfinished animal 
figures. In tiresame scene isa large figureofa man goading 
two cattle across water. The water here is indicated by two 
h>h. Gallic being led by a man or carrying a ,n 4n acmss 
waier bring to ones mind similar design on ibe large 
fdneraey um from the Cemetery * 1 H'’ in Hxrappa. 1 have 
speculated a bo u I soul transportation elsewhere 4 , as indeed 
we can nol overtook Ibe many ttuEjtnces in eba I eolith ic 
rot'k'Brt where a man ts shown leading.or being led hv- a 
boll. 


Another very interesting scene which includes the 
depict!mi of a harp comes from a rock-an site south of 
Bhcipal ( Fig, 11). ft shows marcher facing a multitude of 
different animals, several of which are rarefy depicted ... 

cha JnUihic rock-art. for example the snake and the croco- 
dile. 


The bowman wield)twomkrotiUi barbedarrows and 
bis bow A quiver and some other implements are placed 
close ro him. Before him lays a harp with spherical 
resonant body. Facing him are the creatures of the forest, 
the rivers and the skies — the miming, crawling, swim¬ 
ming and flying ones — representing the beasts of ibe three 
spheres. Even a lice hive is seen placed between ihe legs of 
one of the antelopes.. At ihe lower fringe of this picture is 
a man holding a club in his hands. To his back a huge 
tortoise is depicted. Tins painting belongs In ihe earliest 
style group ofchalcolirhic art. 


Depictions of harps are absent in historic rock-pi, 
turns except for three know It exa mples in the rock a it of u 
Mabatleo Hills. Indeed, the most well known picture of 
larptel comes from ibcre (Fig. 13). This picture was tie 
published by Gordon* and subtil led “The harpist and h 
family”. This paroling shows ibe instrument in most dr 
uded manner. Its cony ruction h slighiJy different fast 
chalooliituc harps insofar MS |fce b0(Jy js N . 

hke a baskel. A furtherpicture ofa harpi.i ippnn cU)SC , 
the picture of a demon figure. This spa jin arrangana 
mighi be incidental rather than intended (Fig. ft). Whji 
concerns us here is the detailed portrayal of ihe lu.rp wit 
“* basket-like resonant body. A Ihirf turpist from Ih 


Mnhadeo Hills was noticed in thr pictures inside the large 
shelter at Kites C»g (Fig. 15). The harpist U placed in a 
scene tenUed irnutid i honey comb. 

1believe Ihai the harp waa sin jnsiiumeni far ibe cull 
pntcliee; which ls p o rucu I a rly smugly suggested from ibe 
cbakoliUiic pictures in Ganesh Ghati [Fig. 1|>. Firengi 
(Figs. 5-6) and la ora (Fig. 10), This of course docs not 
exclude the use of harps in pe rfcctly profane music as well. 

Only two depictions of other siring instruments arc 
known to nit in historic rock pictures- One depiction of > 
three-eyed god holding a i inn or an ekiurn comes from » 
sire in the Gwalior District (Fig. 16), the other picture was 
found close to the Oulukyan temples of Pittadakkal, 
which similarly shows a person with a etna (Fig. 17). Both 
lhcse figures belong to the historic period, the former most 
probably to the Gupu period, the latter might even be more 
recent. 

Windmstruments 

W tndru>rnimcn& are ■ poorly rep res ruled class of 
musical rnstnimenis in rock-a it. AHexa topics known to me 

belong lo ibr hisTi'mc period, except a single picture front 
1 ire ng if Fig, IS) which is pan of a fighting scene including 
u lnrifiijiid mot.I probably belongs to ihe irtedulcolilbk 
or very early historic period 10 . 

Ck tailed depict»ons of trumpets are known from the 
pictures in the Mnhadeo Hills. In the “Cliie(Lain Shelter" at 
Marodcoc tec lo Pirtchamarhi there are figures of persons 
m '•skiing scene blowing horn-shiipcd wind instruments 
(Figs. I 1 ), [^a) 11 , Anoiher picture is found in one oTlhe 
Jambu Dw eep Shelters (Fig. 20,) Gordon, 15 . This scene 
shows persons silting at sma 11 seats, I wo of them bolding 
some unknown paraphernalia before their faces- These 
instruments are often related to enthroned personalities 
and might represent a mmot 31 . A third picture found in the 
Uppi r Dorothy Deep Shelter shows a “demon" bolding 
obviously a trumpet (Fig. 21) M . This figure ri placed 
closely to a unique picture of a person lying on a col. The 
onh picture of a wind instrument from a rock-pic In re site 
unhide the Mahadco Hills comes from Satkunda in Ibe 
Raiscn Distriti of Madhya Pradesh (Fig, 22), [i shows two 
persons laying on a pier(?) and being carried by four 
persons. Some other figures obviously belonging to the 
same picture scene include two men locked into combat 
and a third person blowing a ) m1it|l 

My observation is. that almost all (be wind insliit- 
menrsare closely related to filming scenes. Tiro makes it 
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tiiore Ilian p rota Me th M wind iftsl runic nia. were used for 
signalling during fightt, or rather Rif noise- inn Ling during 
skirmishes. 

Drums and Gongs 

Ail hough drums are considered a primeval musical 
irt&irumcnr, their dqiki ion is confined almost c-.xdusivdy 
iw hisioric rock-pictures. 

A few depicii tins o f imp k n ie ms in prehistone pictures 
rnighi be understood as cymbals, gongs or frame d nun is. 
tal these interpretsiions are highly speculative* There is a 
very early Mesolithic picture-group of dancers on scaf- 
folding (Fjg. 23), in which one dancer is holding a round 
instrument, which might be a frame drum. In scvcntl 
ctakqltthfc procession scenes round, wheel-like, rnstru- 
nienic in the ha rids of persons might be Ira me drums (Figs, 
Id) and in one ease larger and smaller implcnienis are 
hung fmm a carry ing-yoke earned by two prisons, The 
uilcrprelation of these instruments as drums oi gongs has 
it s pros and cons, (l Jj only in the historic pit lures that 
drunis are shown more frequiml Ey and runic detailed. Most 
tommonJy depicted is the |w*o-sided drum held vertically 
by an upright standing person who is striking the vertically 
Positioned drum at eilher side w ith both hts hands or wiih 
dmm-siicksH This type nl drum is show n already in Sale 
efaalcolilhic pictures from the Chauihal Region (Fig. 26). 

Double sided drums appear frequently m pinure- 

71111.0 Vienna , Gurti pernio rferstr 
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groups related to large fjghiiug scenes (Figs. 18. 19,19i). 
A unique picture-scene tom N&ryauli rear Sagar shows a 
drummer holding a large drum upright, hewing itwiih both 
ha rids oti one side (Fig. 27j. Two drummers flanking the 
image of Ganesba are shown in a historic picture from 
Bhimbetka (Fig, 30). 

Conclusion 

As we have seen., only the harp can be identified 
beyond doubt in the prehistoric roek-pktures. This ittiru- 
rornt was obviously used in drama tic or my I hie perfor¬ 
mance in w hi eh ithyphallic men pa rtia pa ted or were object 
of revere nee. k Is surprising that depiction of the harp 
ceases in rock-pictures of Ibe historic period, save the tew 
examples from the historic rock-art in the Mahndeo Hills, 

The cullic use uf Ihr harp is well attested front early 
Buddhist sculpture as well as from high demonstrative 
Gupta coinage show ing the king himsetfplaying the harp. 
The portrayal oTibe king is a harpist can not be taken as a 
profane picture of a musro-Soving person, but fiisa heraldic 
portrayal of the sovereign in Ihr act of an elevating culE- 
cxeicise 15 . 

We ran presume, that l hr depiction ofi harpist in ihe 
chiricolithic rock-pi esu res as w ell portray soc ta IJy or mytho- 
kigjt j]]y etc voted personal tries which may fn the term hero 
or god. 

Erwin Neukayes 
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Fig. I. Lakhajoar; Red with green contour 
tines ; Height 40 an 


Fig, 2- lakhajonr: Green: Height of the figures uppx. 20 cm 
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Fjg, 4 , Kathotia: Green; A verage height of the human figures 20 cm 
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Fig, 1Z Ddtan-Adarshifa- White 
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Fig. 14- Muhudeo Milk - Rajat Phr&bcL' White 
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F%. 1 % Maimdea Mills - Jam Shattka: White 


Fig> 15. Mahadeo Hills - Kites €rng; White 
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Fig. Ifi. Tikula: Fed 
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Fig 17. Paitttdkal: Red 



Fig. 18. Firengi: Red 
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2U ' Mi,!i0d€O Hills -Janlx* Dvwtp: White Fig, 2L, Mahadeo Mitts - Upper Dorothy Deep: White 


F ig. 19. Mahadco Hills - Mnrodeo White foundation; Red contour lines 


Fig, [%„ Derail from fig, 19 
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Fig, 28. Bhimbelka: Red 



Fig- 30. Bhimbeiktt: Red 














































Hero Stones in Manki 


MankL a small village in the Homiii varTaluka, (11 km. 
from Hie north of Howuvir) Utlara Kannada dial riel, 
Karnataka State, has artistically engraved pillars, a few 
hero stones, basadu and temples. The** belong to the 
periods beiween the tenth and the beginning of the six¬ 
teenth centuries. Although a few inscriptions provide in¬ 
sight into the SlgHiflcatur and antiquity of these numti- 
roenl 1 , their systematic siudy has yet to lake place. An 
attempt is made here to study the inscription which ap¬ 
prises us of the significance of these nionuniciUs, 

Pillared Inscriptions 

One of the monuments worthy to lie noticed is pillars. 
These pillars are engraved and contain inscription in 
Kannada language. They are now found in the compound 
of the Saminatha basadi at Manki. One of the inscriptions 
is found on a pillar at the back side of (he same basadL It 
has engraved srulptuirs on ib three faces. Its east face is 
blank. Jinn 'j head is carved on the top (if its f uur . Art 
epigraph now erased is noticed between the first and 
second panel (from the bottom to the lop) on the south fare 
of the pillaT, The inscription is assigned to the tenth 
century. It seems to record agin of money and land. It was, 
probably, for I he tnsadi 1 . Further the same inscription, says 
that Gosugarasa Dandanayuka Kommi Set!! and Nnd.iyyn 
SenaIxiva made provision for Its protection. 

The above pillar has beautiful carving of figures. The 
battle scene with soldiers silting on the back of the horses 
and elephants, the bow, the arrow and sword, yaksbo and 
yakslurti, drum bca ting men and women are engraved. The 
study of the inscription and archncctura! figures allude to 
the existence of Jainism and organised polhJaUsetnpinibe 
region. 

Another artistically designed pillar with four faces is 
siluatrrf in front of the same basadi. This pillar has also 
Kannada inscription found on its west face. The inscription 
is m Six lines. The character of the script is assigned mihe 
eleventh century. The i risen pi ion calls it Ban.isi Kallu.Tljc 
■Annual Report records that Honnaya, the Heggade of 
Boyoja and Bcimnu Senabov» corn I reeled and engraved it 
respectively*. However, the actual reading j* 

"Kunnadi ba/iya Patut bti 
nasiya Kaltu Edu Ka 


ndarisi Afadida 
gga (da) iBa) jam 
hu nidi! Bommar 
Sertabovanit Likhita ** 

(Ti. Kannadi Bali Banasi Kallu engraved and it was 
written by Bomutarsa Bcnabova) 

Tire study of the inscription suggests that certain 
communities have different names of Bali (lineage). The 
Scnabovi was entrusted to write the inscription. On all 
four sidc> in twelve panels the story of the Rama yam and 
early achievements of Rnviiuj ire carved. The dress and 
ornaments of men and women, social customs, the rtirin 
o f cont tn uii icat iuu, v tv id descr i jit ion of wa r are dtp ic led tin 

the pillar. 

Basadis 

The cpigra phi col sources refer in six basadis although 
miw there is only one Ixisitidi, Sanlinjib* and ihe latter is 
situated in the Kuril blur One, Manki. Its structure belongs 
to the early VijHyanagsrd period although local tradition 
mentions its construction in ihe Kadamba period 4 . One of 
the inscription dated S.ika J34fJ (A.D 14]7) from Kaikini 
| Bhnt kata) refers T( > the gra si oil he Magi re chief, Sang, ray a 
[•- thr Manki I’ll sad) along with iitrcr l.uis'tidis at Siraliand 
Kaikini. The same epigraph stales Hint the above grant was 
entrusted to Sode Khiva mu Miyaks*. 

The existence of other two htisadis such as Chitra kills 
•mdChavvisul irthatikara basadi’!, anii i heir structures ire 
known to us front a stone inscription, now found under a 
mango tree in the a re* now. know nas Bo|« basadi in Manki 
Milage. 1 he epigraph is dated in Saks era m chronogram 
i.c, saka I4 j 7 - A D, Second April, 1514 The nilr of 
Mahainandatesvara Saluva limnadi Dcvn rasa with Nagire 
as his capital is recorded. It mentions the rule of Pm j pa 
Dcva ra ja (sit Kris bold* vanya) at Vjjayantgnn. Then 
itu epigraph states 4 that Mallappi Heggndn, prominent 
citizen, erected a Cliuttyahiya at Manki, at the instance of 
liis Guru Padmaprabha dc va, Heggade installed the image 
ol Alia tiTa 1 irlhankara in the same basadi. The ChoityafapO, 
says the inscription "was cons true ted in such artistic 
picturesque manner that the ruling king Dcvirasa named il 
Chitraktita ", Further the epigraph suites that the same 
Hcggsdc also constructed itt the same place another Aosatfi' 
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and ben: be installed Chavvisa lirthaiikara. It is known 
from the same irwcnpiion ihai the Ixuadis had storeys 
where d i LTcrrnl Ttritusnkam we re wo stripped The gra ms 
of Hegpdc and other ifkdivkfuals lo Elicse bawdua nd the 
pm [Ctrl in n of the £■ die i gra nt* lo tbe i l- mp les of Kukkcs vara 
iiinJ Vittayaka arc mentioned in lhe vame iitstiripiioiL 

Ffero Jf£Wt*r 

Ma tiki has cons idem blc nunihtr olThc ro sid ncs fou iid in 
fionl of the Saniiimtha b&sadi and in ihc compound of the 
Mastamane* ThcJ*e belong lo Ibe Vijayanngaia period. 
These hero stones ate known forihe carving? of different 
styles of ilniclurc-S and ^ulpiurci. These bem atones b^ve 
inscriptions in KannoiJii language. These epigraph* pro¬ 
vide information ibottl the hemes. ihcit lineages. Ibe 
ea uses of their ft gbl. the ru liugki ugs on whose be ha 11 I hesc 
hemes fought and the dales of Ehc events and lhe nauitrs of 
lhe founders of the bero-siunes, Itislntetrsliiigtonolethal 
a few be m*tones me mi on ibeir engraves. For instance, 
one of the lx resume*. found in front of ibe same 
Saks 1400 (A.D. 1478) refen to lhe fighi beiwccn 
Bairavaraya* the ruler of the Nagire. sod his brother. and 
mentions lhe death of Kalluiwyaka of MaiiNi while en- 

Reader in History. Vijaya College, Mulki 


con ntering the enemy. Then i I records that Devappa Nayaka, 
lhe brother of lhe deceased hero, founded lhe above hero 
slone and ir whs engraved by fsaraebari. son of Keuiyatbari 
of Kayikini (K*ikLni)\ 

The study of a few hem stones of Manki and the area 
around indicates that Manki often became a battleground 
and ibat a few people of that place lo*< thdr lives while 
fighting the enemies*- Tbe construction of different si rue- 
lures oftbe religious inslitutioas. the social and religious 
beliefs reflected in the sculptures, vivid description oftbe 
battles and the strategy involved and arms and ammuni¬ 
tions known in lhe region ate mirrored in these beiosLones. 

Conclusion 

Tire study of a few inscriptions enables us to know the 
antiquity of Jainism, its progress .contact with other reli¬ 
gious insftrillions (local and Vedic failhs), 

A few hero stones depict lhe butte scenes and social 
eusloms of the people and also the means of cotiirniimen¬ 
tion pirvaknl in the region. These hero sloncs mention 
different name* of the lineages oT the hmalica and their 

lines of succession. 

K.V; Vasantamadhava 
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Institute, Dharwar Duong the Years 1940—11- IP 
(Kannada Research Sr»hiute Dhurwar 1^1 tilt* (his work 
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BOOK REVIEWS 


D* P. Agraual, Man and Environment in India Through 
Ages, Books and Books, 1992, New Delhi, pp. 293. 60 
illustrations, tables, Price: Rs. 1.000/-. 

This book summarises the recoil evidences about the 
environ menial and diuretic changes jn India during [be 
past four million years. Jt is interdisciplinary in perspec¬ 
tive and llit inferences are based upon a variety of latest 
techniques. The markers far climatic and environmental 
changes are based on chemical, physical, mineral, mag¬ 
netic, biological and geological techniques. The chronology 
is based on a variety of physical, gcol ogicnl and pedologies! 
data. Despite the diverse dais and multidisciplinary approach 
the book is very well integrated and presented in a very 
lucid style so Ihatboth scholars and layman alike can enjoy 
and benefit. 

At the moment more definitive type of evidence 
comes only from Kashmir, Rajasthan, Gujarat and ibe 
Arabia n Sea, Sue li long coiUineiiLal records arc very fare in 
the worl d a nd Ka sbm lr prm j d es u n ique I ■ k e -records go ittg 
back to four million years. Generally ellurelie changes are 
inferred from sea and ice cores but they give a verv 
averaged out picture. The continental records, on the other 
ha nd prov life mu chsharperevidcnceaiidismcire hn poriaut 
for restructuring global climatic changes. The book repre¬ 
sents a monumental effort mounted by a number of insti¬ 
tutions including several Universities, Physical Research 
Laboratory. Ahmedahad and the Geological Survey ol 
India. The team working in Kashmir was led by the author 
of the book, and [Jiercforc, it incorporates lire latest evi¬ 
dence fresh from tire oven. Otherwise, it would have taken 
several years for the latest research to Lome out in book 
form. 

The present work will be a valuable asset for archae¬ 
ologists because the environmental changes have been dis¬ 
cussed with reference to changes in Ihe man's technology 
sod settlements. At the moment, thanks to D.P. Agrawal 
and bis co-workers, we have ample malarial on |ialaco- 
environmental changes, especially for Rnjaslliaii and K»sli¬ 


mit. The book piov ides a challenge to the archaeologists to 
correlate the settlement pattern through time with the 
environmental and climatic changes in the past. 

For the worker in tire Held, tire book provides very 
useful description of the various techniques as also cli¬ 
matic reconstruction. The book serves both as a practical 
guide for the field worker, as also caters to the scholar with 
a theoretical bent of mind. 

The auibor does not confine himself to the probl ems of 
the past alone but tel sits suchs Indies to the problems faced 
today by human kind, The significance of such studies in 
Ibis period af environmental and civilizations! crises can- 
iwti be over-emphasised. The problems of global warming 
have been explained from Ifac perspective of palieoclisiitic 
studies. 

11 is In re re s ti ng to note, th at i it ih e cl i in a ties I ly se ns i live 
areas of Rajasthan and Kashmir, early matt inhabits the 
region only during the periods of dim a tic amelioration. 
During deterioration of dim ate, man moves to more con¬ 
genial type of ecologies. For such marginal areas, there¬ 
fore, environment seems lo play a deterministic role. 

For the archaeologists who are interested in Slone 
Age, this book is specially valuable, as all the techniques 
discussed and employed in ihe reconstruction of 
palncocnviroiimettt ere explained in simple terms. It is 
necessary now Dial the Indian prehistory uses all such 
techniques and more for carrying out prehistoric recon¬ 
structions in India. This book will have ana ppcal to a wide 
spectrum of scholars belonging lo archaeology, geology, 
pedology and those concerned about global climatic 
changes. The book is very well illustrated with a large 
number of drawings and photographs Despite the techni¬ 
cs I ua lure ofllre discussion, the p resen tat ion has been made 
tudd keeping in view ihe layman in mind. We only wish 
that ihe author bad given some more space lo irchacoJogi* 
cuj discussions hu( it seems that in such a multidisciplinary 
book, it is very difficult lobe choosy and si ngl e out an y one 
discipline. 

K. S. Dlksblt 
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SJL and Kumuitu Surytmalh (Eds.) 7V^ Ary*n 
prot/flR pbti^hed by QJtaiitiyi luhabo SanKslon Siainiti, 
528-C h Shanivar Pfcth + ?um> pp. 224, Price: Rs. 205/* 

Tbc Mythic Society, Baiigiihiuc, and the Bharatiya 
Itihasj Satikalm Samiii. Pune joinUy organised at Banga¬ 
lore, id All-Lidia Seminar on the Aryan ftofckm in July T 
1991. More ihan forty scholars, hdongitig to differerl 
disciplines such as Archaeology. isuoiionsy, iiitbropology, 

I ingu is lira F palueogra phy as a bo Sa nkritists. h Ls toria ns a nd 
social scientist* presented their papers ebborating various 
aspects of llie Aryan Problem and also conics ling various 
elainih. rrfutiiig several theories which some scholars fed 
arc unconlcslabk. The bblorstnl writings on India hy the 
Westerners in general and the Brilistsers In p^rlicubr, 
d ur i ng the 19lh and e a rl y 21 )l h sc illuri rs . d ispb y dear bia& 
and prejudice against the form and contents of the vcdic 
culture even though they simflltaneously display ihcix 
admiration for Sanskrit classics. 

The present volume includes papers by renowned sc hob 
a is like Prof. B.N. Mukheiji (Calcutta); Dr M.A.Mchemble 
(Pune); Prof, S, Rilti (DhifWir); Dr S,P. Gu\>\*> Shri 
Bbagawan Singh and Shri Devcodra Swamp Agrawal 
(Delhi); Dr. S. R Rao {Bangalore); Dr R. Nugoswamy 
(Madras); Prof AM Sharis Nagpur j; PEiih SA Dangc 
(Bombay): Prof V.S- E^atbak (Gorakhpur); Shri Shrinmi 
Sadie (Hyderabad); Shri LS Wukankar (Pune); Dr. S R. 
Wal inibe (Pune); Shri S R Aimauialai ( Madras); Dr. NJL 
Varadpaiulr (Nagpur) and others. 

The papers arc arranged ill ciglli seel ions: (i) Approach 
to History. (U)Thc Aryans * A Linguistic Approach. (■■■.) 
‘Atyn* in Literature, ;rv) The Aryans ■ Anllirnpologh.nl 
Approach, (v) Original Home of the Aryans, (vi) Archae¬ 
ology of the Vcdic people, (vii) Aryans and the [iidus- 
Saraswatt Civilisation and lyiii) Aryan Culture, 

The approach has been entirely a endemic as these 
papers incorporate no! only a survey and evaluation of 
earlier writings l>ul also put forth quilt- a range of fresh 
evidence and new deductions winch will interest every 
scholar of the Aryan problem. These papers provide a very 
balanced view of this so very important aspect of the 
opening chapter ol the history of the Indian people. Most 
of the papers have questioned the very basis on which the 
Aryan Race, the Aryan invasion. Hie Aryan migration, (he 
Aryari'Dravidian eottfliel etc. were built by the British and 
accepted by the Indian scholars. It is the lirsl attempt of its 


kind since its approach is multidiscipitrtary. 

Printed m double crown sir.r in double column, tic 
publication will be extremely useful to scholars, research¬ 
ers and laymen who are interested U> know the truth about 
the character of the Aryan culture and the origin of the 
Aryan people who have been so far very much maligned, 
genera 11 y painted as nomadic and tribal, primitive and war¬ 
like, invading and migrating into distant lands, including 
India, and destroying Ihe settle meats of the civilised people. 
The authors of various research papers have individually 
concluded that all such views art absolutely baseless and 
must be immediately discarded. But why? For Ibis, read 
the book. 

T.P. Vmna 

Singh A.K. Silltflnat’kithtmamHindii Prtitirodha (Hindi). 
Published by Publications Scheme, Jaipur, pp. 612, Price: 
Rs. 4S0/- 

lt ts a highly researched work on a very controversial 
issue of (he early medieval history of India—why did the 
same Muslim invaders who had completely annihilated the 
ancient cultures of Iran, Iraq, Central Asia etc, within • 
century or so of ilicir arrival in the new lands, completely 
failed to achieve the same results in India? How did the 
Hindus protest and light against the M us! ims for a bout 600 
years before the Muslim rule could establish itself at Delhi? 
Why did the Musihits fail to wipe out Hinduism in India in 
spite of centuries of their ruthless rule? Not that Dr. Singh 
lias given answers to alt these questions, but he has tried to 
collect most of the relevant data front different historical 

sources_Islamic and Hindu— 1 & show the strength and 

weakness t>l (In- Hindu rulers. They fought the Muslims but 
generally without being helped by other Hindu rulers and 
without proper planning itid imiovai inn. Valour alone does 
not Win « wnr. Riches also do not defeat the enemy. 
Compassion is not a friend of the n;ilion-iu-war The Hindu 
rulers had all these wrongly-piseed values of life. They 
were thus defeated in most of llie bailies but fortune also 
smiled on them in many other batUcs- 

The llialte is not new but the attempt b fresh and 
noteworthy because the author knows so many languages, 
including Persian, Pali and Sanskrit. There are in all nine 
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chapters dealing wiih Arab invas inns, ihrarlioi of which 
goes back to A,D. 636 i.e. within four years d!" Prophet 
Mohammad’s death and within the rule of the first Khalifa. 
Umar. Chapter ifiet chapter.the author iu nates the stones of 
wan, all arranged in a neat chronological order covering die 
period from 7th century to I5ih century. It is, thus, a story 
of political history. The printing is unfortuiiately iu>t very 
good but the contcnu are excellent 

T.P* N’erruu 

Singh, ClmmJrumuui and Voshishthn, Ntdinia (Eds.) 
Pathways to L iteraturt, ,4 natal A refuteof(tgy(A Fc j iriu ii ni 
Volume in Honour oT PanJil G.N. Bali Lira > 2 volumes, 
Publk-atinn Scheme, Jaipur, 1993. Price:set K_s. 25(KI/- 

II is a pub lira I ion containing 86 articles by several 
leading ludi.in and foreign Indologist* mi a vast variety of 
subjects—*«, Archaeology, Sanskrit, Pali, Persian, Lit* 
craiuric,astronomy, irchilecture, iconography etc. —writ¬ 
ten in Hindi. Sanskrit and English and dedicated lo one of 
the doyens of Indian studies who spent most o| his life m 
study mg and publishing rare t tin nwter ip ts in tbeeollec lions 
of the royal house oT Jaipur. 

Articles such as the ‘Vedas as Science* by K.C. 
KuJi&h, 'Rigvcdk- Seas and Deserts' byJ.N. Asop.j, 'Con- 
tribulinn of Rnja.nlijji to Sanskrit Lilcralnre' by JGIa Mailt 
Sluslri. Treatises on Dadujunlltj Motiaslic Disciplines' 
by M-T. Houslmann: ‘The Philosophy oI Yoga of MM Dr, 
Gopjnalli Kavinja' by Jaidev Singh*; ‘Did Nabndn Exist 
During the Gupta Times' by 8.N. Mkn; ‘NilakantJia 
Mahadcva Temple. B is aka. Gujanil' by P.K_ Trivedi; 
'Amber’s An I iq Lilies: Text and Context' by Michael W 
Mcisier: and several Hindi articles by such emblem sclnli¬ 
ars as Yidyauisas Mislira, Purushottam Lai Bhargava, 
Brijanioban Javalk are only a few of the notable papers 
which the reviewer read and Irene fitted immensely. Ulus- 
tnted with more than eighty photographs ami ditwings, 
the publication wa very good icferenceU-ok tor Indologists. 

SJV CIujiLj 

Yawmktu Journal of the IndiiiLi Society for Greek arid 
Roman Studies, Vols 1 for 1991 ami 2 for 1992. both rtJftd 


by Prof, U.F. Arora, Ruhrikl^imj University and published 
by the 1SGRS, frubilUiid Qnfvefltty* Bareilly, UP. Prices 
R> 100/- $ 25/* tack 

Cultural and trade interactions between I mill .Greece 
and Rulin’ has always been i Iwo-way traffic in ancient 
times. While the Nurih, particularly North-West subton- 
tin cut ennie u 11 tlnr r [tic j n Out nec of the Bactrim Grcela ,lht 
South had inure trade relationship with Ibe Roman World, 
ailidl a link later. Again it was ihc invasion of the 
Macedonian, Alexander the Grcah m 326 BC provided 
the sheet-anchor for the chronology of the historical 
period in India, it was not an episode in Indian history 
unlike the Arab conquest of Sind. 

The Tnziiil word for rice -arm - has near resemblance 
in the Greek Oryzih The l | jily with limp 1 - dipalaksnti - is 
popular in Tatkiilnadu even today and it is certainty the 
higacy ol Ihc Indo-Grveks, !l in referred loss Yavanafptiuaif 
[Mi'm vifaiku in the Tamil Sanpam literature- In the North, 
die Greeks *ccrn to have impacted on at*. especially I he 
Gaudharm an and coinage. They utl mutely got assimi¬ 
lated m local | so pula non. 

To lurlhrf Indo-Graeco-RoinutL-iSudics in India i l 
was deckled, tit an in forma! nice ling of the assembled 
mhaeij|ngLls and M&hirians there in Guntur to form a 
Society called Indent Society for Greek and Roman Stud¬ 
ies (ESGRS) in 19S9- Ji field its lirvi annual conference in 
1W1 **tJ '■vhal b winth L-tnigmlulaling is the puMicalino 
of FdVtfmAii its organ, irt 19*>i even in the inaugural 
iotifvn.nec;all kudos to its founder editor Prof, Aron 

lliest 1 two volumes of Ywfmika carry several inter- 
tsiing and thi mg hi-provoking papers by distinguished 
savants, ] n the llrsl volume Souudara Rajan appreciate* 
the name VtfrjJnjlra which ai otiLi; mean> an Ionian girl and 
y Silage curtain (Skt) and ]topes it would be a multi¬ 
coloured curtain unravelling the hid* ■'Graeco-Roman rc- 
iL-itrdi in all its splendour. ‘A New approach to the history 
of iltt Greeks in India 1 by Boptaracbciti gives ■ new 
dimension tu tin Mudy of Itido-Grvek numisitiitii^ and 
iherdiu hi the hhlory ol the Greeks in Iudia; Amra T 5 cs«y 
Rnmflit*Agc nulhorsim a licit lit lndia T tells us ill fine ilia I 
tin materially alllucni and pleasure-seeking Romans 
impelled the Roman philosophers to look lo India for 
spiritual fulllUmtni. ‘Indians of distaul cast continued to 
h utain indtle 1 . Dei we have an American parallel here? 


/farf Review* 


En bis TTic Ware bouse Theory of Indo-Rotjuiii trade 
between First and Fourth century AJDw* Sidiik|ui con¬ 
cludes lliat the In Jo-Roman iraUc during this period was 
Warehouse-oriented. B.M, Mukhcrj«(A Mate mUhe Greek 
version of RE XII of Asoka) gives a new iuterpreUiion to 
the term dMubhunid (Greek version B&iteasSiimpktronlQ 
n&ein) ind concludes that the term mean* “firm devotion 
10 the king^ die head of the Stale'. Sinba's ‘Carvalu ami 
Epicurus- A study in parallels' is thought provoking. 

The second volume embodies the Presidential Ad¬ 
dress by A/K. Na rain who, most appropriately .waschosen 
to preside over ihe Society's first Conference iit l!WL 
Aran s (Understand i ng Greek NotncuelaIu res i n Cl :issical 
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Accounts of India) highlights the pitfalls in relying trans¬ 
lations ol foreign texts, The Image of Dawn in the IreId- 
Graeco-Rom a ii Mind subtly explains the perpetual youth 
of the goddess of Dawn, (though “causing men to age 5 ) 
from the Vcdie + Greek and Raman mythologies. Liu 
Ysnshcng in his article, “Indirect Gracco-Raman influence 
on Chinese Muslims' recaptures Graeco-Roman influence 
uii Hie Chinese works of science. 

Yin uniktj is the answer to the dircly needed forum for 
venting the views on Graeco-Roman interactions with 
India and the vacuum that existed For a long time is filled 
up now, 

KS* Kura neb an d mil 
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Plant remains from Hulas (Saiaswat) 
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Plant remain* from Hu!as (Sanaswai) 
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Plain remains from Hubs (Saraswai) 















Taj Mahal: Some Issues 


PLATEV 



Fig, I Taj MflhaJ: Black sjitits—Mosquito cxmtu (Afirtwal) 



Fig-2. Taj Maliol: Corrosion due to iron dowels (Agrawall 
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World Archaeological Congress-3 

Nrwr }h\U\ 

December 4-1 S. 19^4 

// yott H'ijii fa receive the Secomi Announcement ahemt WAC 3 in iiw middle l $93, please complete the fallowing 
registration form 


K^tjatJon Form (Print In capital ktiers) 
3, Tide (Mr.. Ms,, Prof.* Dr.);.. 


3- Last name: 

4, First name (s); 

5. Postal iddrc^s 


2 .Mak/Frtnak-. 




n U i liH-fHH* 


6. Phone (s): Work 
Telex iPM ^ 


M + i ■4PH + H#++ + ^»« + ^“" ■"■■■ ■■ ■ 


Home . 


Fax 


7. I mirndl la participate in <he Congress: Yes/Nq 


& I should I ike lo present one or more paper {&} in the Theme (s)ySymposi (ft) m,.,„ 


■arifii y ■ 



% Title (s) of the Pape r (s) 



* For Registration International Postil Grder/Demaiul draft should be m#de out to the M World Archreological 
Congress-3* and sent to Dr. Mukktion Lul p World Archaeological Congress 3, P-O- Box I12 T HJPX)-, 
A%U*2fUt»L India. 

L Full and student registration Tee entitles: 

* participation in all the sessions of die Congress 

* one set of prretaliated papers Air a theme at symposium (to be indicated in advance) 

* transportation from hostels etc. to the Congress venue 

* lunch, tca/cuftee and snacks during the sessions 

* invitation to all receptions Including dinners ami cultural programmes 

* guided lours of Delhi monuments and ftte entry lo all Archaeological Monument* 

* bee entry to the National Museum and all the Museums of Archaeological Survey of India 

* Naiional Gallery of Modern Art, various Art Galleries and IhmJktaii Museum 

■ an excursion io Agra and Fntchpur Sikii to see the Juniuus Tdj Mahal and Ah bar s City built in the mid Iftth s.entnjy r 
































2 - Accompanying persona will enjoy ill [lie above bene til* except access to Ibe a tad rime sessions, lunch, coffee etc. 
during Ac actions and pedicalited papers. There will be seven! special programmes for Uicm. 

3 * Somc Erants will be available towards Ac cost ol registration for people who have difficulty in paying Ac full 
rrgt&LriUon fee, 

4 Ir is pi aimed lo organize po^Congfess tours of iljrce types: 
i. Special interest lours around m'hacofDgkjf themes 

b. Regional tours introducing aspects of landscape, history and culture 
c General tours of intent 


% 02.6 8 


r 
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